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VALVE 


THE R. D. WOOD GATE VALVE... 
DESIGNED TO BE 
BURIED AND FORGOTTEN 


@ So simple and sturdy that it lasts 
for generations 


@ Always ready to operate when needed 


@ Only 3 moving parts—the spreader 
and two discs 


Available with conventional 
or ring packings 


R. D. WOOD 
COMPANY 


Public Ledger Building 
Independence Square 
Philadelphia 5, Pa. 


Manufacturers of Mathews 
Hydrants and ‘‘Sand-Spun” Pipe 
(centrifugally cast in sand molds) 
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Lock Joint serves your community best 


An adequate supply of water, and an efficient means of 
disposing of excess water and wastes, are two of the 
most vital necessities to the comfort, health and growth 
of any community. LOCK JOINT CONCRETE PIPE 


INDUSTRY provides the ideal material for implementing these 
important services. Dependable, rugged and economical, 
AGRICULTURE Lock Joint concrete pressure pipe, and sewer and cul- 


ome snetenen vert pipe will give trouble-free service for generations 
with the very minimum of maintenance requirements. 
sk niusneenbinate The large variety of designs available in Lock Joint 
Concrete Pipe makes it possible to select the most 
economical pipe consistent with the specific require- 
ments of any individual project, whether the pipeline 
be for water supply, water distribution, drainage, 
sewage or subaqueous installation. 


LOCK JOINT PIPE CO. 


East Orange, New Jersey 


Sales Offices: Chicago, Ill. * Columbia, S.C. +» Denver, Col. 
Detroit, Mich. + Hartford, Conn. + Kansas City, Mo. + Perryman, Md. + St. Paul, Minn. 
Pressure Water Sewer REINFORCED CONCRETE PIPE Culvert + Subaqueous 
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POSITIVE CONTROL OF MATERIALS IN MOTION ((QuRS 


Primary Flow Elements Meet Every 
Flow Measurement Requirement! 


There is only one best differential 
producer to suit your particular needs. 
Top efficiency and economy depend 
upon a proper analysis of head loss, 
coefficient, recovery angles, and effects 
of upstream piping. Enduring accuracy 
is determined by the construction 
materials, design characteristics, and 
process requirements. 

B-I-F’s research laboratory draws from 
the most comprehensive compilation of 
flow data available anywhere to recom- 
mend the exact differential producer 
you need. Regardless of how difficult 
your mainline metering problem, 
B-I-F has the answer! 

There is only one complete source of 
differential producers. For full details 
on tailor-made metering with 
standardized units, write... 

B-i-F Industries, Inc., Utilities Sales, 


| BIE) 365 Harris Ave., Providence 1, R. I. 


B-I-F INDUSTRIES 


BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 


METERS f 
FEEDERS 
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CONTRACTORS SAY: 


** Lower installed costs’’ 


Write for free Transite Pipe data kit. It contains 
complete information on how Transite benefits the 
waterworks system designer... installer...and operator. 
Address Johns-Manville, Box 14, N. Y. 16, N. Y. 


Ul Jouns-MANVILLE 
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NGINEERS SAy: 


Pumping efficiency’’ 


JOURNAL AWWA 


MUNICIPAL OFFICIALS SAY 


Reduces water costs’’ 


FROM DESIGN THROUGH OPERATION— 


Transite Pipe never stops 
saving you money 


Read what leading water system designers, installers 


and municipal officials say about the many economies of 


Johns-Manville Transite Pipe 


Engineer Philip J. Holten, Jr., Chief 
Engineer Water Supply Board, Providence, 
R. I. says—**Transite’s installation sav- 
ings have helped us absorb recent in- 
creases in labor and material costs... 
Our records show that labor and material 
costs have increased 100% since 1946. 
Yet, in this same period of time, our 
installation costs have increased only 
21%. The ease of handling and speed 
with which contractors can lay Transite 
Pipe enable us to take full advantage of 
modern equipment and methods. In this 
way, Transite has played a prominent 
part in helping us offset increased costs.” 


Mayor Walter Reynolds, Providence, 
R. I. says—“‘An efficient water system 
ranks high among the many advantages 
Providence offers industry. Since 1935, 
Transite Pipe has ably served in the 
continuing job of keeping our water 
system more than capable of meeting 
future needs. in this way our water 
system contributes not only to the health 
and convenience of our citizens, but also 
to the encouragement of industrial and 
economic growth in our city.” 


Contractor Frederick J. Gallagher, F. J. 
Gallagher Trenching Co., Tucson, Arizona 
says—‘By using Transite Pressure Pipe, 
we completed this 70,000-ft. water system 
contract several weeks faster than we 


had estimated. Transite’s ease of assembly 
keeps our time and labor costs low. We 
excavate, install the pipe, and button up 
the trench fast. This speed is especially ad- 
vantageous when we encounter cross serv- 
ice lines or are faced with bad weather.” 


Mayor James L. Gardner, Wichita, 
Kansas says—*‘Every year—we actively 
go after new business . . . seek new firms 
to locate in Wichita to create job and 
business opportunities for our citizens. 
These new firms need water—and never 
fail to ask about our water system... 
which is one of the most efficient systems 
anywhere in the world. Part of its 
efficiency is made possible by Johns- 
Manville Transite Pipe which we have 
been using for many years.” 


Engineer Leigh O. Gardner, Yost and 
Gardner, Engineers, Phoenix, Arizona 
says—“Transite has many advantages 
contributing to its economy. Its light 
weight, handleability and easy-to-join 
Ring-Tite Coupling keep our clients’ 
final costs low. We find a continuing 
economy of operation throughout its 
long life. We have excavated lengths of 
Transite after 20 years of service and 
have found no sign of tuberculation .. . 
the smooth inside walls proving it still 
has low coefficient of friction and there- 
fore highest carrying capacity.” 
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COMING MEETINGS 


Vol. 51, No. 12 


Plan now for 


Bal Harbour, Fla. 


AWWA ANNUAL CONFERENCE 


May 15-20, 1960 


AWWA SECTIONS 
Winter-Spring 1960 


Jan. 26—New York Section, Mid- 
winter Luncheon Meeting, at Park 
Sheraton Hotel, New York. Secre- 
tary, Kimball Blanchard, Neptune 
Meter Co., 2222 Jackson Ave., Long 
Island City 1. 

Feb. 3—5—Indiana Section, at Shera- 
ton-Lincoln Hotel, Indianapolis. Sec- 
retary, C. H. Canham, State Board of 
Health, 1330 W. Michigan St., In- 
dianapolis. 

Mar. 16-18—lIllinois Section, at 
Pick-Congress Hotel, Chicago. Secre- 
tary, D. W. Johnson, Research Engr., 
Cast Iron Pipe Research Assn., 3440 
Prudential Plaza, Chicago 1. 

Mar. 17—New England Section, at 
Statler Hotel, Boston, Mass. Secre- 
tary, R. M. Soule, Assoc. San. Engr., 
State Dept. of Public Health, 511 State 
House, Boston, Mass. 

Mar. 20-23—Southeastern Section, 
at De Soto Hotel, Savannah, Ga. Sec- 
retary, N. M. de Jarnette, Engr., Wa- 
ter Quality Div., State Dept. of Public 
Health, 309 State Office Bldg., Atlanta, 
Ga. 

Mar. 23-24—West Virginia Section, 
at Hotel Pritchard (tentative), Hunt- 


(Continued on page 10) 


ington. Secretary, H. W. Hetzer, 
Engr., Union Carbide Chemical Co., 
Box 8361, South Charleston. 

Apr. 5-7—New York Section, at 
New York Sheraton-Binghamton, 
Binghamton. Secretary, Kimball 
Blanchard, New York Branch Sales 
Office, Neptune Meter Co., 2222 Jack- 
son Ave., Long Island City. 

Apr. 20-22—Nebraska Section, at 
Cornhusker Hotel, Lincoln. Secretary, 
J. J. Rossbach Jr., Civ. Engr., Metro- 
politan Utilities Dist., 3906 N. 48th 
St., Omaha. 

Apr. 20-22—Kansas Section, at 
Broadview Hotel, Emporia. Secretary, 
H. W. Badley, Repr., Neptune Meter 
Co., 119 W. Cloud, Salina. 

Apr. 22—California Section, at 
Mark Thomas Inn, Monterey. Secre- 
tary, R. E. Dodson Jr., Supt. of Water, 
Dept. of Utilities, Balboa Park, San 
Diego. 

Apr. 24-26—Canadian Section, at 
Statler Hotel, Buffalo, N.Y. Secre- 
tary, A. E. Berry, 72 Grenville St., 
Toronto, Ont. 

Apr. 28-30—Arizona Section, at 
Pioneer Hotel, Tucson. Secretary, 
A. D. Cox Jr., Secy. & Comptroller, 
Arizona Water Co., Box 5347, Phoe- 
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Optional break flange 

gives double protection 

against impact damage 
NEW SAFETY FLANGE 


NEW SAFETY COUPLING 


JOURNAL AWWA 


improved... 
streamlined... 
@ modernized...the 


EDDY Hydrant 


has ALL these features... 


%& Optional ground line break flange 

% Large diameter barrel for increased flow 

% O-ring or standard packing 

% New self-sealing rubber ring main valve packing 
% No lubrication required for fast, easy opening 

ke Opens with the pressure—for instantaneous flow 


% Closes against the pressure—eliminates water hammer 


The eppy Hydrant...improved... 
streamlined...modernized...retains all 
the basic advantages that have made 
these hydrants outstanding for four gen- 
erations. Yet, it has important new 
advanced design features which pro- 
vide the utmost in efficient, dependable, 
longlife fire protection service. 

These new important advantages are 
provided without sacrificing interchange- 
ability of working parts with EDDY hy- 
drants now in service. Now, more than 
ever, EDDY offers maximum fire protec- 
tion, economical maintenance and assur- 
ance against future obsolescence in your 
fire-fighting system. 

Before buying or specifying hydrants, 
be sure you know how these advantages 
may benefit your community. 


convene 


A Subsidiary of Jomes B Sons, inc: 
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Apr. 28-30—Montana Section, at 
Northern Hotel, Billings. Secretary, 
A. W. Clarkson, Asst. Director, Div. 
of Environmental Sanitation, State 
Board of Health, Helena. 


May 4-6—Pacific Northwest Sec- 
tion, at Benson Hotel, Portland, Ore. 
Secretary, F. D. Jones, W. 2108 Max- 
well Ave., Spokane 11, Wash. 


Jun. 14-17—Pennsylvania Section, 
at Hilton Hotel, Pittsburgh. Secre- 
tary, L. S. Morgan, 413 First National 
Bank Bldg., Greensburg. 


Fall 1960 
Sep. 12-14—Kentucky- Tennessee 
Section, at Andrew Johnson Hotel, 
Knoxville, Tenn. Secretary, Harold 
F. Mount, Gen. Mgr., Preston Street 
Road Water Dist. No. 1, 5400 Preston 
Hwy., Louisville, Ky. 


Sep. 14-16—Virginia Section, at 
Cavalier Hotel, Virginia Beach. Sec- 
retary, Edward H. Ruehl, R. Stuart 
Royer & Assoc., 15 W. Cary St., 
Richmond. 


Sep. 21-23—Michigan Section, at 
Park Place Hotel, Traverse City. 
Secretary, T. L. Vander Velde, Chief, 
Section of Water Supply, State Dept. 
of Health, DeWitt Rd., Lansing. 


Sep. 21-23—North Central Section, 
at Sheraton-Contaract Hotel, Sioux 
Falls, S.D. Secretary, Carl A. Flack, 
Registrar, Water Dept., 216 City Hall, 
St. Paul, Minn. 


Sep. 25-27—Missouri Section, at 
Governor Hotel, Jefferson City. Sec- 
retary, Warren A. Kramer, Chief, Wa- 
ter Supply, Div. of Health, State Office 
Bldg., Jefferson City. 

Sep. 28-30—Wisconsin Section, at 
Loraine Hotel, Madison. Secretary, 


Harry Breimeister, Bureau of Engi- 
neers, 607 Municipal Bldg., Milwaukee. 


(Continued from page 8) 


Sep. 28-30—New York Section, at 
Whiteface Inn, Whiteface. Secretary, 
Kimball Blanchard, New York Branch 
Sales Office, Neptune Meter Co., 2222 
Jackson Ave., Long Island City 1. 


Oct. 9-12—-Alabama- Mississippi 
Section, at Tutwiler Hotel, Birming- 
ham, Ala. Secretary, Ernest Bryan, 
McWane Cast Iron Pipe Co., Box 
2601, Birmingham, Ala. 


Oct. 16-19—Southwest Section, at 
Galvez Hotel, Galveston, Tex. Secre- 
tary, Leslie A. Jackson, Mgr.-Engr., 
Municipal Water Works, Robinson 
Memorial Auditorium, Little Rock, 
Ark. 


Oct. 19-21—Iowa Section, at Fort 
Des Moines Hotel, Des Moines. Sec- 
retary, J. J. Hail, Supt., Water Dept., 
City Hall, Dubuque. 


Oct. 19-21—Chesapeake Section, at 
Sheraton Park Hotel, Washington, 
D.C. Secretary, Carl J. Lauter, 6955— 
33rd St., N.W., Washington, D.C. 


Oct. 23-26—Rocky Mountain Sec- 
tion, at Broadmoor Hotel, Colorado 
Springs, Colo. Secretary, Harrison F. 
Kepner, Vice-Pres., Dana Kepner Co., 
550 Alcott, Denver, Colo. 


Oct. 24-27—California Section, at 
Lafayette Hotel, Long Beach. Secre- 
tary, F. F. Watters, Hydr. Engr., 
State Public Utilities Com., Civic Cen- 
ter, San Francisco 2. 


Oct. 26—28—Ohio Section, at Desh- 
ler-Hilton Hotel, Columbus.  Secre- 
tary, J. Howard Bass, Henry P. 
Thompson Co., 1720 Section Rd., Cin- 
cinnati. 


Nov. 9—11—North Carolina Section. 
at Robert E. Lee Hotel, Winston- 
Salem. Secretary, T. Z. Osborne, 
Asst. Director of Public Works, 
Greensboro. 
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FLUIDICS®* at work 


New Simplex telemeter reads 
and controls 2 to 29 channels 


The new Orthoplex telemetering system uses 
a biplex generator and biplex selector to 
achieve dual signal telemetering using a sin- 
gle pair of telephone lines. 

In the basic system the generator produces 
both a de and a 60-cycle ac signal which is 
unscrambled at the receiving end by the 
selector. These 2 signals are fed into a multi- 
plexing unit which provides the extra chan- 
nels. 

Uses ac and de signals—Combining ac and 
de currents produces a circuit less affected 

y line capacitance and able to give a longer 
distance transmission with available capaci- 
tance. 

The new system requires much less main- 

tenance than previous designs. It uses no 
vacuum tubes, eliminates all motorized timers 
and motorized sequence switches; and the 
modular units are equipped with “quick- 
disconnect” connectors, plug-in relays, and 
rectifiers of advanced design. 
Modular design—The modular design allows 
building up as many as 29 separate channels 
for supervisory indicators, alarms, telemeter 
receivers, pump controls, valve positioners, 
etc. 

For complete specifications and design 
theory, write for Hulletin to our Simplex 
Division, Dept. AW-129, Lancaster, Pa. 


BIPLEX Generator is designed to give 
two signals, positive dc and 60-cycle ac. 


*FLUIDICS is a new Pfaudler 
Permutit program which provides 
a modern, imaginative approach 
for handling and processing liq- 
uids and gases more profitably. 


BIPLEX Selector 
separates signals so 
they operate relays 
sensitive only to 


their assigned signal. 


SIMPLEX Orthoplex Super- 
visory Control provides you 
with a system for remote con- 
trol of valves and pumps from 
a central station. 


SIMPLEX 


VALVE AND METER COMPANY 


a division of PFAUDLER PERMUTIT INC. 


Lancaster, Pennsylvania 
Specialists in FLUIDICS... 
the science of fluid processes 
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Alum 


...- AS YOU WANT IT FROM 


DRY—conforming fully to A.W.W.A. standards in ground, 
rice, lump or powdered grades, bagged or bulk. 


LiQUID—for cleaner, easier, more economical operation—in 
tank wagons and tank cars; from nine shipping points. 


THINKING OF CONVERTING TO LIQUID? 


Your costs—and savings—-can be quickly and realistically 
determined by a Cyanamid staff with years of conversion 
experience behind them. For product or technical service of any 
kind, call Cyanamid. You’li like the results! 


— CYANAMID 


AMERICAN CYANAMID COMPANY 
Process Chemicals Department 
30 Rockefelier Plaza, New York 20, New York 


In Canada: Cyanamid of Canada Limited, Montreal and Toronto 
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Mr. Mayor! Mr. City Commissioner! 
Mr. City Engineer! 


Your taxpayers have entrusted you with a decision—long-range in nature and far- 
reaching in consequences—to purchase pipe for your community's water system 
addition. Whether you borrow money or use current funds, you can't afford to take 
a chance on pipe that is unproven, with many failures in less than 20 years. 


at MONTREAL since 
CAST IRON at LYNCHBURG since 1828 —— | 132 vers | 


PRESS URE PIPE at PHILADELPHIA since 1830 —— 


Has Established at BALTIMORE since 1834 — 


at RICHMOND since 1831] —— 


Its Superiority 
With M at ST. LOUIS since 1834 —— 
Records of Service at READING since 1834 —— 


Like These: at HUNTSVILLE since 1836 — 


at LANCASTER since 1836 —— 


If you want more proof, we can supply it. Sixty-eight cities are still using 
Cast Iron Pipe more than 100 years old. Join the Century Ciub! Safe- 
guard your city’s welfare with the only pipe that has stood the test of time. 


This adverti 
in the patadon of the | | 
Cas Iron Pipe IRON COMPANY 


yee) WOODWARD, ALABAMA 


‘ 
is 
130 years 
\ 129 | 
126 years 
126 years 
x 
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When you invest — 
Get the best — 
Buy 


WATCH DOG 
WATER METERS 


WORTHINGTON 
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Compared with sand filtration systems, diatomite filtration 
of municipal water supply with Dicalice Filteraids starts 
you out thousands of dollars ahead. And the records of 
municipalities now using Dicalite filtration prove that 
clarity and purity are at least equal to the best that sand 
can do. Health department records also verify this. 


Cost savings start with the smaller space requirements 
of a filter system using Dicalite — no more than a quarter of 
the space needed for a sand system of comparable capacity. 
Make your own estimates of what this could save you in 
land and building costs. 

Cost savings continue with the lower capital investment 
in a Dicalite-using filter system — 20 to 35% below that of 
a sand system of comparable capacity. This has been 
proved, times over, by comparative engineering estimates 
and construction bids. 

Municipalities using Dicalite report lower labor costs 
with their semi-automatic filter systems. Chemical costs 
may also be reduced. And there are a number of other 
advantages in Dicalite filtration, all discussed in Dicalite 
Bulletis: BW-13 — why not write for it, now! 


DICALITE DEPT.» Great Lakes Carbon Corp., 
‘612 S. Flower St., Los Angeles 17, Calif. 


Name__ 


Address 


City _Zone__State___ 


. 
_Crystal-pure water , 
comes cheaper / \ 
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Across the Town... 
or Across Country 


IT’S CONCRETE CYLINDER 
PRESSURE PIPE FOR 
MAINTENANCE -FREE WATER SYSTEMS 


And pipelines requiring negligible maintenance mean money 
in the bank for your community. Whether repairs or replace- 
ments must be made on a remote supply line or a distribution 
line in the middle of town, heavy expenditure is involved. 


Cut these expenses to the bone by using CONCRETE CYLINDER 
PRESSURE Pipe, whose unexcelled performance record is a 
product of the strength of steel joined with the durability 
of concrete. 


Further, this pipe is low in first cost, economical to install, 
easy to tap under pressure, and will retain its initial high car- 
rying capacity throughout its exceptionally long, trouble-free 
life. Call on your nearest supplier of Concrete Cylinder Pres- 
sure Pipe for the utmost in dependable, economical pipelines. 


PRESSURE 


AMERICAN CONCRETE PRESSURE PIPE ASSOCIATION 
228 N. LA SALLE STREET + CHICAGO 1, ILLINOIS 
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TIME-SAVING COMBINATION 
LEAK DETECTOR-PIPE LOCATOR 


Vol. 51, No. 12 


M-SCOPE 


“Electrestc 


THE M-SCOPE MASTER 
Electronic Witch Combination 


You're looking at the much-talked-about 
NEW M-Scope .. . the only dual-purpose that 
detects leaks and locates pipe. Its rugged, 
highly efficient electronic circuit, plus ease 


LOCATING A LEAK 
AT THE VALVE 


FINDING A LEAK 
UNDER PAVEMENT 


For greatest convenience and reliability, the 
M-Scope MASTER is equipped with a 


of use and portability, make this instrument 
one of the most welcome contributions to 
the water works industry. 


LOCATING 
A SERVICE 


built-in battery tester for instant checking 
of battery condition in the field or elsewhere. 


WRITE TODAY FOR SPECIFICATIONS AND PRICE! 


PIPE LINE EQUIPMENT 


POLL 


PIPE LINE EQUIPMENT 


LINE EQUIPMENT 


it's from POLLARD 
NEW HYDE PARK *« 


Bronch Offices 


Place your next order with POLLARD 


It's the Best in Pipe Line Equipment 


NEW YORK 


964 Peoples Gas Building, Chicago, Illinois 
333 Building, Atlanta, Georgia 


® —— 
— 
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FACTOR! 


CONSERVATIVE DESIGN is one of the im- 
portant reasons why American Concrete 
Cylinder Pipe has gained such high ac- 
ceptance by engineers and water works 
officials in the west. The composite design 
of the pipe is based on a factor of safety 
of 2% at the elastic limit of the pipe. 
American Concrete Cylinder Pipe will 
safely withstand sudden and severe in- 
creases of pressure — surge and water 
hammer — or the occasional concentrated 
external loadings met under unusual field 
conditions. 

The composite action of the mortar lined 
steel cylinder, circumferential rod rein- 
forcement and external mortar coating 


CONCRETE PIPE FOR MAIN WATER 


SUPPLY AND TRANSMISSION LINES 


accounts for the consistently successful 
performance record of this type of pipe. 
The use of a minimum of 25% to, under 
certain conditions, 50% or more of the 
total required cross-sectional steel area as 
tension-wound circumferential reinforce- 
ment substantially increases the pipe’s 
external supporting strength over that 
which would be obtained if all of the 
required steel area were placed in the 
cylinder alone. 

Take advantage of American Concrete 
Cylinder Pipe’s greater inherent strength 
through more effective use of materials 
— see an American sales engineer when 
planning your next project. 


ano constauction co.) 


LOS ANGELES: 4635 Firestone Bivd., South Gate, Calif— LOrain 4-2511 * HAYWARD: P.O. Box 630 — 
JEfferson 7-2072 « SAN DIEGO: P.O. Box 13 — CYpress 6-6166 * PORTLAND: 518 N.E. Columbia Bivd. 
— BUtler 5-2531 ALBUQUERQUE: P.O. Box 1782 —CHapel 7-0486 PHOENIX: American Concrete 


Pipe Co. (Subsidiary) P.O. Box 12127 — Alpine 2-7566 
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first off-shore sulphur production in the 


Seven miles off Grand Isle, Louis- HS X-1 Primer — applied by Pipe 
iana, sulphur will be raised by Line Service Corporation — will 
the Freeport Sulphur Company protect delivery lines to shore 
from a mine 2,000 feet be- installations against salt 
low the ocean floor. Reilly water and other corrosive 
Hot Coal Tar Enamels— elements. Inquire at any 
Hot Service Enamel with A Reilly Sales Office. 
PRODUCTS 


CHEMICAL CORP 


INDIANAPOLIS 4, 
INDIANA 


REILLY TAR & 


1615 MERCHANTS 
BANK BUILDING 


ARMED 
Protective Coatings 


Sales offices in principal cities 
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ALL BRONZE 


FROST BOTTOM 


Actual photograph of Bronze Frost 
Bottom after freezing. 


Now for the first time, a true frost-bottom 
water meter of all bronze construction. 
This new AMERICAN Water Meter 
maintains all of the superior features and 
dependable qualities of the cast iron bot- 
tom type, proven in more than 37 years 
of service. 

Should the meter freeze, the center 
section breaks out at 500-550 psi, to relieve 
strain on all internal parts. Type and 
place of fracture are controlled by design. 
It breaks by tension, not by shearing of 
projecting lugs. Bottom casting is ma- 
chined to establish predetermined break- 


BUFFALO METER COMPANY 
INCORPORATED 


JOURNAL AWWA 


Complete Frost Protection to all working parts 


Bottom does not drop out when 
broken. It is kept from falling 
by the flange bolt heads. 


ing pressure that is independent of the 
tightness of the flange bolts. Thus, every 
AMERICAN Frost Bottom Meter breaks 
in the same manner, at the same pressure, 
at the same place! 

When the frost bottom breaks, all inte- 
rior parts, including the gears, separate 
and move with the ice to avoid damage. 
After a freeze-up, only the bottom has to 
be replaced — a low cost, easy operation. 

If you have meter freezing problems, 
investigate the new cost-saving ALL- 
BRONZE, AMERICAN Frost Bottom 
Meter. Write for literature. 


2914 Main Street 
Buffalo, New York 


; 
The New AMERICAN 
i 
i 
Smaps cleanly atthe 
Bottom... all made of Bronze. No dissimilar 
i: 
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complete 
chiorination 
from source 
to faucet 


Use HTH Granular for quick, direct, chlorine action 
at every point of the water-supply system: reservoirs, 
pumping stations, filters, mains... to say nothing of 
tanks, standpipes, wells, ponds, etc. 


Dry, non-dusty, and easy-to-use .. . convenient, ef- 
fective and economical... HTH Granular, with 70% 
available chlorine, means an end to problems of bac- 
teria, algae, fungi and odors. 


Olin Mathieson will gladly send you complete infor- 
mation about the many uses of HTH for the complete 
chlorination of water. Just write. Or check your supply 
house soon. 


is available in 100-Ib. 
drums and in cases 


of con. OLIN MATHIESON CHEMICAL CORPORATION 


CHEMICALS DIVISION . BALTIMORE 3, MD. 


HTH ts o trademork 
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15,000,000 gallons (foreground) 10,000,000 gallons (background) 


2,000,000 gallons 30,000 gallons 


500,000 gallons 
per 


7 


“PITTSBURGH- DES MOINES ES STEEL COMPANY 


Plants at 

PITTSBURGH, WARREN and BRISTOL, PA. - BALTIMORE, MD. - BIRMINGHAM, ALA. 
DES MOINES, IA. - PROVO, UTAH - CASPER, WYO. - SANTA CLARA, FRESNO and STOCKTON, CALIF. 
* | Sales Offices PITTSBURGH (25), 3416 Neville Island © ATLANTA (5), 361 E. Paces Ferry Rd . DALLAS (1), Suite 1721, Southland Center eos 


. BALTIMORE (26), Curtis Bay Station JACKSONVILLE, 1757 River Road SEATTLE (1), Suite 324, 500 Walll St. 
"NEW YORK (17), Suite 2717, 2006. 42nd St DES MOINES (8), 917 Tuttle St. SANTACLARA, Collf., 623 Alviso Rd. 


HAMMOND STORAGE. 
AND PROCESSING VESSELS 
— WATER © 
Catalog H,0 describes Water Storage ‘gut ..; Write for your 
ia 
s Ris licensees and sales offices in many foreign countries including Argentina, Australia, Belgium, Brazil, Canada, Chile, 
Bs : Colombia, England, France, Haiti, India, Italy, Japan, Mexico, Netherlands, Peru, Puerto Rico, Sweden and W: Germany. i 
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ANGER! ERP At Work 


This quiet scene should not mislead. Electro Rust-Proofing 
is hard at work. There’s no hustle or bustle . . . just dependable, 
continuous cathodic protection. 

Underneath this water an ERP-engineered protection system 
fights rust—fights maintenance costs. The battle was joined before 
installation. ERP Engineers surveyed the plant . . . designed and 
installed a system that gives maximum protection at lowest cost. 
And now ERP Service follows up. Continuous protection is assured 
. Maintenance costs are the lowest ever. 

If you want to stop trouble before it starts, if you want to pro- 
tect your investment in steel structures—dquietly, efficiently, eco- 
nomically—use Electro Rust-Proofing Systems. ERP is preventive 
maintenance at work. 

We'll be glad to send more information. Write Dept. F-51.05 


ELECTRO RUST-PROOFING CORP. 


A SUBSIDIARY OF WALLACE & TIERNAN INC. 


30 MAIN STREET. BELLEVILLE 9, NEW JERSEY 
CABLE: ELECTRO. NEWARK. N. J. 
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CONNECT 
SERVICES 

THE EASY 
WAY! 


MUELLER® 
E-4 drilling 
machine 


Just a few simple steps are all that are 
needed to quickly and easily connect 
service lines, under pressure, to any 
type main with Mueller E-4 Machine. 
As illustrated, the “E-4” is attached 
to the outlet of the corporation 
stop and the main is drilled by ad- 
vancing the drill through both the 
open stop and the service clamp. SPECIFICATIONS 
The simple, rugged design of the Drills from '4” through 1” 
E-4 Machine and the variety of drills Boring bar travel — 9%e" 
and adapters available make it an 500 p.si. ot 100°F. 
extremely useful water works tool. 


Now furnished in fitted, 
Write for complete information. steel carrying cece. 


E-4 MACHINE 


clean corporation 


ADAPTER P stops under pressure! 


Don't abandon clogged corporation stops when 
ea ‘ORATION cleaning mains and replacing service lines. Simply 
/ attach the E-4 Machine to the outlet of the installed 
stop, open stop and drill out all deposits and in- 
crustations as shown. Full unrestricted flow of 
corporation stop is quickly restored with- 
out shutting off the main. 


MAIN 


MUELLER Co. §=DECATUR, ILL. 


a Factories at: Decatur, Chattanooga, Los Angeles 
in Canada: Mueller, Limited; Sarnia, Ontario 
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New steels are , 
born at 4 


Atlanta builds for the future with Armco 
Steel Pipe water supply lines 


Atlanta is preparing now for expected industrial and residential growth by 
extending water lines in adjacent Fulton County, Georgia. Forward-planning 
such as this has paid off for Atlanta in the past by attracting new industry 
with a ready source of water. 

Shown above is part of the most recent 114-mile installation of 30- and 
36-inch diameter Armco Steel Pipe along Atlanta’s Fairburn Road. This pipe 
is 54,-inch wall thickness and was installed in 50-foot lengths. It is part of 
the more than 150,000 feet of Armco Pipe installed in the Atlanta area over 
the past five years to expand water facilities. 

You, too, will find that Armco Steel Pipe can solve your water transmission 

roblems. Its high strength, ductility, smooth-as-glass interior linings, and 

ttle-tight joints mean trouble-free water lines for years to come. Write us 

for complete data, Armco Drainage & Metal Products, Inc., 6979 Curtis Street, 
Middletown, Ohio. 


ARMCO DRAINAGE & METAL PRODUCTS 


Subsidiary of ARMCO STEEL CORPORATION 
OTHER SUBSIDIARIES AND Divisions: Armco Division * Sheffield Division 
The National Supply Company * The Armco International Corporation 
Union Wire Rope Corporation 
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BRINE LEVEL © 


How it can affect design of 


water softening installations 


jWhat's the best brine level for a 500-gallon-per-hour salt 
dissolver? Your answer is bound to influence the type 
of dissolver construction needed, as well as the cost 

of operating the equipment. The lower the level, the 
«less expense there will be in waterproofing the bottom 
‘portion of the dissolver. But too low a level can seriously 
reduce brine-making efficiency, and thus boost brine- 
imaking costs. 


‘ It is essential, therefore, to reach the best compromise 

| between original construction cost and subsequent 
foperating expense by specifying the correct brine level. 
‘Here’s where International Salt Company is ready to 
-help. 50 years of experience and continuing research 
jin all phases of salt handling and brine production 
‘make International the leading authority on matters 
;concerning salt purchase, storage and dissolving for 
,fegenerating ion exchangers. This knowledge is especially 
‘valuable in view of the ever-growing amounts of brine 


‘being used today. 
Service and research are the 
extras in STERLING SALT 


INTERNATIONAL SALT CO., INC., CLARKS SUMMIT, PA. © Sales Offices: Boston, Mass. 
Buffalo, N. Y. ¢ Charlotte, N. C. ¢ Chicago, Ill. ¢ Cincinnati, O. * Detroit, Mich. ¢ Newark, N. J. 
New Orleans. La. « New York. N. Y. ¢ Philadelphia, Pa. © Pittsburgh, Pa. « St. Louis, Mo. 
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15,000,000 gallons 10,000,000 gallons” 


Steel Water Reservoir Steel Water Rese 


STEEL TANKS 


STORE WATER BEST... because 


Only steel water tanks are built to rigid American Water 
Works Association Standards. . . 


Large or small, steel tanks are erected rapidly in any loca- 
tion, at any time of the year. Utilizing shop fabricated steel 
plate, erection is unimpeded by weather . . . 


Close control of material and workmanship are assured 
by AWWA standards—providing definite assurance 
. of performance, safety and efficiency . . . 


Whatever type of storage best suits your 
needs—standpipe, elevated tank or reservoir 


Steel Tanks Store Water Best”. . . 


STEEL PLATE FABRICATORS. 
ASSOCIATION Ma 


«Chicago 2, 


28 PER 
Location: TULSA, OKLAHOMA 
, 
FABRICATORS 
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“How can we cut meter 
maintenance costs?’’ 


“Common sense says, 
‘specify Calmet 


33 


2301 SO. MAIN 
FORT WORTH, TEXAS 


: 
CALMET METER DIVISION 
~ , 
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Rodney Hunt gates of tough Everdur withstand 
bleach-plant acid and pulp-mill wastes 


Settling tanks of one of the first industrial waste-treatment plants in the paper industry at the Coving- 
ton, Va., plant of West Virginia Pulp and Paper Co. Everdur was specified for mixing-chamber gates to 
resist corrosion by bleach-plant acids and pulp-mill wastes. 


Resists corrosion. Sewage treatment and 
waterworks equipment of Everdur* has 
been in service without replacement for 20 
years and longer. 

Toughness. Everdur also passesses high 
strength and resistance to wear|and abrasion 
—so that engineers can use lighter weight 
wrought material in their designs. 

Readily fabricated. Alloys of Everdur are 
available for hot or cold working, welding, 
free machining, forging and casting — and 
can be obtained in plates, sheets, rods, bars, 
angles, channels, tees, I-beams, wire, tubes, 
electrical conduit and casting ingots. 

Write for Publication E-11, “Everdur Cop- 
per-Silicon Alloys for Sewage Treatment and 
Waterworks Equipment” — or for technical 
help in selecting the correct material for your 


One of a pair of mixing-chamber gates fab- ; 4 
ricated of Everdur, each 48” wide by 54” job. Address: The American Brass ee 


high. The slide is a sheet of Everdur, rein- Waterbury 20, Conn. In Canada: Anaconda 
forced by Everdur ongles braze-welded in American Brass Limited, New /Toronto, Ont. 
place. Frame and 2 stem also of Everdur. *Reg. U. S. Pat. Off. 67131 


VERDUR Anaconda’s family of Copper-Silicon Alloys: 


MADE BY THE AMERICAN BRASS COMPANY 
WORKABLE - WELDABLE 


STRON 


| 

i 
| 
| 


Dec. 1959 


JOURNAL AWWA 


P&R 31 


1ON EXCHANGE RESINS serve the new atomic mary 


In Atomic Powerplants on Nuclear-Powered Submarines, 
AMBERLITE lon Exchange Resins Remove 
Radioactive Contaminants 


Because water impurities become 
radioactive when exposed to radi- 
ation, cooling water which passes 
through reactors on Navy atomic 
submarines is treated by passage 
through beads of specially-developed, 
highly active grades of AMBERLITE 
Ion Exchange Resins. These resins 
remove all metallic ions from the 
water and also are used to control 
PH of coolant within safe limits. In 
addition, they have the important 
advantage of concentrating in small 
volume the radioactive materials 
which they remove from water. 


These special cation and anion 
exchange resins for reactors are 


usually supplied in an intimate mix- 
ture for use in MONOBED units. 
Complete technical information on 
special Nuclear Grade AMBERLITE 
Ion Exchange Resins and their uses 
will be sent promptly on request. 
Consult your engineering company 
experienced in water conditioning on 
how AMBERLITE resins may serve you. 


AMBERLITE and MONOBED are trademarks, Reg. U.S. 
Pat. Off. and in principal foreign countries. 


Chemicals for Industry 


ROHM HAAS 


— COMPANY 
——— THE RESINOUS PRODUCTS DIVISION 
Philedelphie 5, Pa, 
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Standard 
butter- 
fly valve with 
spool rubber 
liner for tight 
shutoff, elec- 
tric motor 
operator and 
auxiliary 
hand wheel. 


AWWA butterfly 
valve |with Type Al 
insert¢d rubber seat; 
gear reducer and 
hand |wheel. 


AWWA butterfly valve with 
spool rubber liner for tight 
shutoff; air cylinder operator. 


Rockwell valves for water control and 
shutoff service assure the MOST in 
reliability: minimum restriction to flow; 
minimum pressure drop; less installa- 
tion space and maintenance. Bulletins 
581 and 582 tell why. 


WwW. S. ROCKWELL COMPANY 
2609 Eliot Street, Fairfield, Conn. 
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WATER FOR A NEW ERA IN CONVALESCENT HOMES 


This 200,000 gallon elevated water tank, designed, fabricated and erected by Graver for 
the Commissioners of Lake County, Indiana will provide water for the new Lake County 
Convalescent Home at Crown Point. Both an infirmary and a residence, the Home is a 
modern replacement for an old “‘poor farm”’ for senior citizens. This installation is typical 
of a number Graver has made to meet the water needs of publicly-owned institutions, 
like the Lake County Home, done with characteristic Graver craftsmanship and skill. 


GRAVER TANK & MFG. co. EAST CHICAGO, INDIANA 


DIVISION—UNION TANK CAR COMPANY 
Plants and Offices Across America 
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is the difference 
In chiorine control 


Safe chlorine Batrol is the job of a chlorinator. 
This control, the V-notch, does the job completely. 
Yet it appeats to be simply a grooved plug in a ring. 
rom Its, of course, more than that... much more. 
The groove in the plug is precision milled and shaped so tH 
. “awhen you turn the control knobion your chlorindtor and the pl 
Walicies through the ring, the size of the opening between the groove 
and the ring changes an exact amount You meter chlorine exactly 
Led simply because every position of the plug im the ring makes 
“a repeatable orifice size—oa repeatable chlorine flow rate. 
Only i in a W&T V-noteh Chlorinator is contro! so simple, so true. 
so precisely right. 
And, of course, the right plastics make the whole chlorinéifor 
chlorine- proof, 


A booklet, “The V-notch 
Story” will tell you about all 
the W&T V-notch Chlorinator 
features. For your copy write 
Dept. S-127.05 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 
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Survey on Compensation of Water Utility 
Managers, 1957 


Committee Report 


A report of Committee 4230 M—Compensation of Water Utility Per- 
sonnel, presented on Jul. 16, 1959, at the Annual Conference, San 
Francisco, Calif., by Garvin H. Dyer (Chairman), Vice-Pres. & Chief 
Engr., Independence Div., Missouri Water Co., Independence, Mo. 
Other members of the committee are W. R. Gelston, H. J. Graeser, 
J. C. Luthin, and R. A. Thompson Jr. 


N a production basis, the water 

supply industry is by far the 
largest in the United States. It pro- 
duces as great a tonnage of product 
in a single day as the steel industry 
produces in an entire year; in 16 hr 
it produces practically the same ton- 
nage as the oil industry does in a 
year; it must operate but 7 days to 
match the yearly tonnage of bitumi- 
nous coal produced; in only 9 days of 
operation it equals the combined yearly 
output of all three of the industries 
mentioned. 

Water is also transported on a tre- 
mendous scale. Water utilities trans- 
port almost 80,000,000 tons of safe 
drinking water each and every day. 
In a little less than a month a greater 
tonnage of water is transported than 
all of the tonnage transported by rail- 
roads in the United States in a year. 


But the production of water is im- 
portant not only because it is the 
largest industry in production and 
transportation ; it is the most essential 
industry from the standpoint of need. 
Life is impossible without an ample 
supply of safe, wholesome water. 
Modern civilization has made it neces- 
sary to collect, treat, safeguard, and 
transport water in the most efficient 
manner possible, and the water supply 
industry has, of necessity, become 
highly specialized. It has also had to 
become very efficient, or the cost of 
water would be much higher than it is. 

In order to maintain and advance 
the water supply industry, it is essen- 
tial that the most competent and best 
qualified people be attracted to it. 
There is intense competition in all 
industry today for capable personnel. 
The only way that any industry can 
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attract and retain this essential per- 
sonnel is to offer salaries comparable 
to those paid in other industries to 
people with comparable qualifications 
in positions of comparable responsi- 
bility. The shortsighted policy of too 
many water utilities of paying the low- 
est salary possible is false economy. 
Although it may result in slightly lower 
water rates today, it is certain to result 
in much higher water rates in the 
future. Incompetent employees are 
costly no matter how little they are 
paid. 


Preliminary Study and Survey 


The Committee on Compensation 
of Water Utility Personnel was reacti- 
vated in 1957. The committee realized 
that before any sound recommenda- 
tions could be made it would be neces- 
sary to obtain basic data on salaries 
presently being paid in the industry. 
Because there is a large variation in 
the size of water utilities and, conse- 
quently, in the responsibilities of man- 
agerial personnel, it is necessary to 
relate salaries to responsibilities. Also, 
in order to determine whether present 
salaries are fair and reasonable, it is 
necessary to compare the salaries paid 
to water utility personnel with the 
salaries paid to corresponding person- 
nel in other industries, especially in 
the electric and gas utilities. 

A preliminary study indicated that 
employees of water utilities were, for 
the most part, not being paid a wage 
comparable to that paid in other indus- 
tries for positions of like responsibility. 
There was also strong indication that 
many utility managers are underpaid, 
which automatically places a wage ceil- 
ing on all of the employees under their 
jurisdiction. Therefore, the committee 
felt that its first concern should be with 
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the salaries paid to the top administra- 
tors of water utilities. 

The committee believes that, once 
the wage ceiling (the manager’s sal- 
ary) has been properly established, the 
wages of the other personnel tend to 
seek proper levels corresponding to 
responsibilities. It should be the duty 
of the water utility manager to estab- 
lish proper salary levels for all em- 
ployees under his jurisdiction. 

In order to obtain the information 
necessary for a study of managerial 
salaries, the committee found it neces- 


TABLE 1 


Method of Random Selection, Cities of 25,000 
Population or Less 


How Selected in 
Each State 


Population No. 
Selected 
per State 


Range 
1,000's 


Alphabetically, starting 
with “A” 

Alphabetically, starting 
with “F” 

4 Alphabetically, starting 
with “K” 

Alphabetically, starting 
with “P” 

Alphabetically, starting 
with “U" 


10-25 6 


5-10 5 


sary to conduct a survey. The objec- 
tives of that survey were: 


1. To ascertain what salaries water 
utility managers are being paid and to 
relate those salaries to their responsi- 
bilities as determined by capitalization, 
population served, miles of mains 
under their jurisdiction, gross annual 
revenues, amount of water delivered 
annually, and the number of employees 
supervised 

2. To compare the salaries of water 
utility managers with those of men in 
comparable positions in other indus- 
tries, especially in other utility fields 


— 
: 
— 
2.5-5 
1-2.5 
1 
< 
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3. To develop recommended salary 
ranges for the year 1959 for man- 
agers of utilities serving various popu- 
lation sizes and in accordance with 
responsibilities 

4. To recommend experience and 
educational qualifications for water 


utility managers 

5. To establish a yardstick whereby 
both managers and their employers 
would be able to ascertain proper sal- 
ary levels according to responsibilities. 


Nature of Survey 


An _ extensive questionnaire was 
mailed to 1,585 managers of water 
utilities in the United States and to 
413 in Canada. The final cutoff date 
for the survey was Feb. 1, 1959. The 
names of the managers in the United 
States were obtained primarily through 
the state sanitary engineers; in Can- 
ada names were obtained from the 
1958 annual directory of Municipal 
Utilities magazine. 

The committtee chose to include all 
cities in the United States and Canada 
with a population (1950) of 25,000 
or more. To survey all of the smaller 
cities would have required a great deal 
of work and expense and would not 
have added materially to the results 
and conclusions obtained. The cities 
in the United States with a population 
less than 25,000 were therefore se- 
lected at random, as shown in Table 1. 

Table 2 is a tabulation of the num- 
ber of cities in each population range, 
and the number of questionnaires dis- 
tributed in each range. A total of 828 
usable qvestionnaires was returned 
from managers in the United States. 
This represents a return of more than 
52 per cent. Questionnaires were re- 
turned by 48 managers of utilities that 
serve populations of more than 250,000 
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people and 80 from those that serve 
populations of 100,000-250,000; the 
1950 United States census listed only 
41 cities of 250,000 population and only 
65 cities of 100,000—-250,000. This 
might, at first glance, appear to be a 
discrepancy, but two factors are in- 
volved: [1] the increase in population 
of many cities since the 1950 census 
and [2] the number of water utilities 
that serve many customers outside the 
corporate limits of the city or serve 
more than one municipality. The lat- 
ter situation is especially prevalent in 


TABLE 2 


Questionnaire Distribution by 
Population Groups 


Population 
ange 
1,000's 


No. of Towns 
Selected 


No. of Towns 
in Range 


> 1,000 5 5 
500-—1,000 13 13 
250-500 23 23 
100-250 65 65 

50-100 126 126 

249 249 

752 288 
1,093 240 
1,557 192 
3,408 192 
9,827 192 


the larger communities. The respond- 
ents were requested to report the esti- 
mated population served and not the 
population of any one city. 

There are 771 water utilities in Can- 
ada. In cities of less than 25,000 
population, questionnaires were sent 
to every other one listed in the 1958 
annual directory of Municipal Utilities 
magazine. Questionnaires were mailed 
to 74 managers of water utilities in 
cities of 25,000 population or more, and 
339 were sent to those in cities of less 
than 25,000 population. Of the former, 


| 
» 


1476 


41 were returned (55 per cent), and of 
the latter, 81 (24 per cent) were re- 
turned. The total number of question- 
naires returned from Canada was 122, 
or approximately 30 per cent. 

In order to facilitate the tabulation 
of the information, most questions in 


City Engineer @ 


Commissioner — Not 
Council Member 


Commissioner— 
Member of Council 


Public Works 
Department 


Board of Directors 


City Manager 


Local Commission 

or Board 

City Mayor and 
Council 


Commissioner — Not (b) 
Council Member 

Commissioner — 
Member of Council 


Board of Directors 


City Manager 
Public Works 
Department 


Local Commission 
or Board 


City Engineer 


Utility Commission 
City Mayor and ] 
0 10 20 30 40 
Per Cent of Total 
Fig. 1. Persons or Bodies to Whom Water 
Utility Managers Reported, 1957 


Part (a) is a breakdown of United States 

respondents; Part (b) is the same for 

Canadian respondents. Those reporting 

to a board of directors, of course, are 

managers of privately owned utilities; all 

others are managers of publicly owned 
utilities. 


the questionnaire were broken down 
into nine ranges. Known relationships 
were taken into consideration in set- 
ting up the questionnaire so that a par- 
ticular range under one of the ques- 
tions was of the same general size and 
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responsibility as the corresponding 
range in all questions. The selected 
income ranges are given below: 


Range 
No. 


Annual Salary 
$1,000 
1-3 
4-6 
7-9 
10-12 
13-15 
16-18 
19-21 
22-24 
25-27 


wd 


In computing medians and upper 
and lower quartiles, the breakpoint 
was selected at the midpoint between 
the highest figure in one range and 
the lowest figure in the succeeding 
range—for example, Range 2 covers 


salaries of $3,501-$6,500. 
Definitions 


In the interest of uniformity and for 
ease of understanding, the following 
definitions were provided : 


1. Manager. The chief executive 
whose direct responsibility is the man- 
agement of the water utility even 
though his title may actually be super- 
intendent, general manager, president, 
director, chief operator, commissioner, 
or other 

2. Salary. The 1957 annual salary, 
or portion thereof, received by the 
manager for his work as manager of 
the water utility only 

3. Median. The point in any array 
of data above and below which half of 
the series is located (The value of the 
median is that it can immediately be 
computed even if the series contains 
open-end class intervals, such as “less 
than $1,000” and “$27,000 or more” 
as used in this survey.) 

4. Upper quartile. The point in any 
array of data above which one-fourth 


|| 
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of the series is located and below which 
three-fourths of the series is located 

5. Lower quartile. The point in any 
array of data above which three-fourths 
of the series is located and below which 
one-fourth of the series is located 

6. Highest. The highest salary 
indicated in a particular series of data 


Region 3 
14 (11.5%)— 
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7. Lowest. The lowest salary indi- 
cated in a particular series of data 
(When the number reporting was one 
or two, the middle figure of the lowest 
salary range marked was shown ; when 
the number reporting was three or 
more, the lowest figure of the lowest 
salary range marked was shown.). 


/, 


Region 2 4 


70 (57.4%) 
$4,440 


Region 3 4+ 
149 (18.0% 
$6,110 7 


= 

~ wy 
Region 6 113 (13.7%) 
61 (74%) $5,700 
~ $5,100 


Fig. 2, Geographic Distribution of Respondents and Annual Salaries by Region, 1957 


Canadian and United States regions are numbered independently. Shown are the 
number of respondents in each region, the percentage of total respondents in each 
country, and the average annual salary paid to managers in each region. 


(When the number reporting was one 
or two the middle figure of the highest 
salary range marked was shown, and 
when the number reporting was three 
or more, the top figure of the highest 
salary range marked was shown.) 


Administrative Types 


In the United States, 10 per cent of 
the respondents reported that they © 
were employed by privately owned 
utilities, and 90 per cent were em- 
ployed by publicly owned utilities; in 


Nag 
Rw, 
$7,710 127 (15.3%) JA af 
/ | Region 
| . 
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Canada, 3.3 per cent were employed 
by privately owned utilities and 96.7 
per cent were employed by publicly 
owned utilities. A breakdown accord- 
ing to administrative types in both the 
United States and Canada is given in 
Fig. 1. More publicly owned water 
utilities in both the United States and 
Canada are directly under a mayor and 
council than any other type of adminis- 
trative system—27.2 per cent in the 
United States and 31.4 per cent in 
Canada. The next largest group in 
Canada (28 per cent) reported that 
they were under the Canadian public 
utilities commissions. In the United 
States the second highest group (23.4 
per cent) was under a local commis- 
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closely the percentage of total popula- 
tion in the various areas (Fig. 2). 

The returns indicated that the per- 
centage of privately owned water utili- 
ties is greater in the northeastern 
states than in the rest of the country. 
Again it must be remembered that 
only a few of the plants in cities of 
less than 25,000 population were 
surveyed. 


Education 


As an adequate formal education is 
a prerequisite for most jobs, it is of in- 
terest to note that of the 810 United 
States managers who responded 40.6 
per cent had a college education or 


TABLE 3 
Educational Attainments of Water Utility Managers 


United States Utilities 


Publicly and 


Educational Attainment 


of Manager Privately Owned 


per cent 


Privately Owned 
Canadian Utilities 


Privately and 
Publicly Owned Publicly Owned per cent 


per cent per cent 


Less than high school 11.7 
High school or more 88.3 
College or more 45.5 
Postgraduate 11.7 


16.3 18.5 
83.7 81.5 
40.6 50.0 
8.8 


sion or board, and the third largest 
group (21.1 per cent) was under a 
city manager. It should be taken into 
consideration that only a small per- 
centage of cities with a population of 
less than 25,000 was surveyed. If all 
cities had been surveyed, the percent- 
ages would probably have been 
different. 


Geographic Distribution 


More than half of the respondents 
in the United States reported that they 
worked in the Mid-Atlantic, Midwest- 
ern, and New England states. The per- 
centage of respondents followed rather 


better and 83.7 per cent had at least 
a high school diploma. In other 
words, only 16.3 per cent of them had 
less than a high school education. 

Because there were relatively few 
respondents from the smaller water 
utilities, which actually constitute a 
very large majority of the national 
total and are known to employ man- 
agers with less formal education than 
the larger systems, it is felt that the 
results of the survey give too optimis- 
tic a picture of educational qualifica- 
tions. A summary of the results for 
both the United States and Canada 
is given in Table 3. 


| 
16.8 
83.2 
40.0 
10.0 
3 
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TABLE 4 
College Majors of Water Utility Managers 


United 
States 
Managers 


Canadian 
Managers 


Percent- 
No. No. |" "age 


Civil or sanitary 
engineering 

Other engineering 

Accounting 

Biology 

Business adminis- 
tration 

Chemistry 

Geology 

Government or 
public adminis- 
tration 

Other 


Totals | 57 


Analysis of the data set forth in 
Table 3 reveals a striking similarity 
between the educational qualifications 
of managers in the United States and 
Canada. The only significant differ- 
ences noted are those between the edu- 
cational qualifications of the managers 
employed by privately and publicly 
owned utilities in the United States. 
In this comparison managers of pri- 
vately owned utilities show slightly 
higher educational atttainments than 
do their counterparts in publicly owned 
water utilities. 

In Canada, only four questionnaires 
were returned by managers of privately 
owned utilities, and no valid compari- 
son was, therefore, possible. 


Major College Subject 


Analysis of the major undergradu- 
ate subjects taken by managers in both 
the United States and Canada shows a 
predominance of engineering courses. 
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In Canada, 82.4 per cent of the 57 
college graduates majored in engineer- 
ing; in the United States, 69.2 per 
cent of 329 college graduates were 
engineers. 

The popularity of other professional 
courses or curricula was minor by 
comparison, as shown in Table 4. 


In-Service Training 


It appears that in-service training 
courses are not nearly so popular with 
water utility managers in the United 
States as has been supposed. For ex- 
ample, of 806 respondents, 474, or 58.8 
per cent, had not attended a training 
course. The remaining 332 managers 
attended a total of 1,209 courses, an 
average of 3.6 courses per manager. 
In Canada such courses are even less 
popular; of 117 managers, 93, or 79.4 
per cent, had not attended a course. 
The 24 managers who did attend 
in-service courses averaged about two 
each. A complete analysis of the sta- 
tistics is given in Table 5. There ap- 
pears to be no significant difference 
between privately and publicly owned 


TABLE 5 


In-Service Training of Water 
Utility Managers 


Canadian 
Managers 


United States 
Managers 


0 
1 
2 
3 
4 
5 
6 
7 
8 


or more 


Totals 


175 | 49.2) 36| 63.2 
71} 20.0] 11 | 19.3 
si 24) 3 1.7 
1} 0.3] 0 0 
28) 7.9] 1] 1.7 
26| 7.3) 2} 3.5 
0 0 0 
14 3 5.3 
32} 9.0] 3] 5.3 
100.0 ‘ 
No. |Percentage} No. {Percentage 
474 | 588] 93 | 794 
eee 63 7.8 12 10.3 ; 
77 9.5 6 5.1 
ae 55 6.8 5 4.3 
oe 45 5.6 0 0 
20 2.5 0 0 
bit 0.9 0 0 
806 «100.9 | 117 | 100.0 
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water utilities in the population of 
in-service training. 


Correspondence Courses 


Relatively few correspondence courses 
are taken by water utility managers. 
Only 175 of 805 respondents (21.7 
per cent) took such courses, and the 
average number of courses taken per 
manager was two. 

In Canada only 22 of the 117 re- 
spondents took correspondence courses, 
and the average number of courses 
taken was 1. 


TABLE 6 


Compensation of Registered-Engineer and 
Nonengineer Managers 


Nonengineers 
Salary 
$1,000's 
No. No. 
1-3 33 13.1 | 198 35.5 
4-6 63 25.1 | 214 38.3 
7-9 81 32.2 | 108 19.3 
10-12 40 16.0 26 4.6 
13-15 24 9.6 7 1.2 
16-18 2 0.8 4 0.7 
19-21 5 2.0 0 0 
22-24 1 0.4 0 0 
25 or more 2 0.8 2 04 
Totals 251 | 100.0 | 559 | 100.0 
Engineering Graduates 


As the large majority of the man- 
agers answering the questionnaire had 
engineering training, it was interesting 
to determine whether the water indus- 
try was getting its share of new engi- 
neering graduates. Utilities were 
asked how many engineering graduates 
they employed directly from college 
for the years 1955-57. The results of 
the inquiry were anything but encour- 
aging: 93.2 per cent of the United 
States utilities and 87.2 per cent of 
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the Canadian utilities employed no 
new engineering graduates during the 
3-year period. United States utilities 
employed 296 graduates during the 
3-year period, for an average of 99 
per year. As 824 utilities reported in 
the survey, the 99 graduates represent 
one new graduate per year for 8.3 
utilities reporting. As the survey in- 
cluded all of the large towns and rela- 
tively few of the small towns, this 
conclusion is unduly optimistic. 

In Canada, 74 new engineering 
graduates were employed during the 
3-year period, or 25 per year. With 
117 utilities reporting, this number 
represents one graduate per 4.7 utili- 
ties, or almost twice the rate in the 
United States. 


Engineering Registration 

Engineering registration among wa- 
ter utility managers in Canada is 
higher by 17.1 per cent than in the 
United States. In Canada, 47.9 per 
cent of the 117 managers answering 
the inquiry were registered profes- 
sional engineers, whereas only 30.8 
per cent of the 814 United States man- 
agers were registered engineers. 

Analysis of the compensation of 
registered-engineer and nonengineer 
managers in the United States (Table 
6) indicates that registered-engineer 
managers receive higher salaries. 
This is undoubtedly because engineer- 
managers are usually employed in 
larger communities. 


Responsibilities 


In the survey an attempt was made 
to learn what duties or responsibilities 
water utility managers had in addition 
to the basic ones of supervising distri- 
bution, treatment, production, mainte- 
nance and repair. The committee 


wished to learn what administrative 
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responsibilities were his, if any. The 
survey results are shown in Table 7. 

It is evident from Table 7 that the 
managers of privately owned utilities 
have more responsibilities than man- 
agers of publicly owned utilities. In 
six of the nine duties listed in the 
table, the managers of United States 
utilities also appear to be busier than 
their Canadian counterparts. 


Experience 
If the statistics developed by the 
survey can be taken as an accurate 
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in the United States 28.9 per cent and 
in Canada 19.7 per cent of the man- 
agers have served for more than 15 
years. Similarly, for a tenure of more 
than 10 years the percentages are 42.6 
and 25.7 for the United States and 
Canada respectively. 

A comparison of tenure of managers 
of utilities under public and private 
ownership in the United States shows 
that job security is a bit better under 
private ownership. For example, 50.0 
per cent of the managers of privately 
owned utilities have had more than 10 


TABLE 7 
Administrative Responsibilities of Water Utility Managers by Utility Ownership 


United States Utilities 


Canadian 
Utilities 


Duty of Manager Publicly Owned 


Privately and 
Publicly Owned 


Privately and 


Privately Owned | publicly Owned 


Percent- 


Percent- Percent- 


age No. 


Percent- 
age 


Billing and customer 
accounting 

Budget preparation 

General accounting 

Purchasing 

Personnel (hiring and firing) 

Planning 

Engineering 

Construction 

Public relations 


374 
483 
291 
531 
560 
565 
447 
600 
525 


427 
540 
324 
592 
627 
632 
498 


54.1 
68.5 
41.1 
75.0 
79.5 
80.2 
63.2 
666 | 84.5 
593 75.3 


68.8 
74.0 
42.9 
79.2 
87.0 
87.0 
66.2 
85.8 
88.3 


indication, the tenure of service of 
water utility managers in the United 
States is substantially longer than in 
Canada. For example, 49.5 per cent 
of the managers in Canada have held 
their jobs for only 1-5 years, whereas 
just 32.8 per cent of the United States 
managers are in this category. Table 
8 presents the comparison. 

An explanation of the variations in 
tenure seems too difficult to be worth- 
while. It is sufficient to point out that 


years of service compared with 41.7 
per cent for managers of publicly 
owned systems. 


Civil Service 


Civil service is applicable to pub- 
licly owned utilities only. In both the 
United States and Canada the percent- 
ages of managers under civil service 
are surprisingly low. For Canada, 
only 15.1 per cent have civil service 
status. In the United States, only 


re 52.5 | 53 | 28 | 26.4 re 
67.8 | 57 | 82 | 77.3 
40.8 | 33 | 30 | 28.3 
oa 74.6 | 61 81 | 764 ous 
78.6 | 67 81 | 76.4 
79.2 | 67 71 | 67.0 
62.8 | 51 76 | 71.7 
a 84.2 | 66 88 | 83.0 . 
aps 73.6 | 68 | 61 | 57.6 te 

as 
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Upper Quartile 


Annual Salary — $ 1,000 


Median 
Lower Quartile 


Low 


1-2.5 2.5-5 5-10 10-25 25-50 50-100 100-250 
Population Served — 1,000 


Fig. 3. Managers’ Salaries by Population Served by Utility, 1957 


Part (a) gives data for United States utilities; Part (b) gives similar data for Cana- 
dian utilities. 
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19.5 per 
coverage. 


Earnings and Responsibilities 


Figure 3 gives a breakdown of the 
salaries of the respondents as related 
to the population served by their util- 
ity. As was expected, the larger sal- 
aries generally were earned by those 
who managed utilities in larger cities. 
It will be neted that there is a wide 
range between the lowest salary and 
the highest salary, but that the median 
and the upper and lower quartiles are 
relatively close together in the United 
States. In Canada the range between 
highest and lowest salaries is not as 
great as in the United States, but the 
range between the upper and lower 
quartiles is greater. 

For the purpose of this survey, the 
manager’s area of responsibility was 
classified according to the population 
served, quantity of water delivered, 
miles of distribution mains, gross an- 
nual operating revenue, historical cost 
of utility, and number of employees 
under his jurisdiction. Each of the 
areas of responsibility was broken 
down into nine ranges. Known data 
made it possible to set up correspond- 
ing ranges in each of the areas of re- 
sponsibility so that, in general, the 
ranges for each classification referred 
to utilities requiring similar responsi- 
bilities of their managers. 

The very close relationship between 
the ranges of the various areas of re- 
sponsibilities, as related to salaries, is 
indicated in Fig. 4-8. Variations are 
to be expected, but the trend is 
uniform. 

As there is such a close relationship 
between the ranges in the nine classi- 
fications of areas of responsibility it is 
possible to set up a composite group- 


cent have civil service 
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ing of the responsibilities into classifi- 
cations and relate them to a composite 
of the manager’s annual salary, as in 
Table 9. A graphical presentation of 
this information is contained in Fig. 9. 

The population served by the utility 
was related to the number of custom- 
ers, quantity of water delivered, miles 
of distribution mains, gross annual 
operating revenue, historical cost of 
utility, and number of employees under 
the manager’s jurisdiction. A close 
relationship between the ranges in the 
various responsibility classifications is 
apparent. This close relationship made 


TABLE 8 
Job Tenure of Water Utility Managers 


| 
United States 
| Managers 


Canadian 
Managers 


No. | Percentage No. Percentage 


1-5 32.8 58 
6-10 24.6 29 
11-15 13.7 
16-20 11.4 
21-25 6.3 
>25 11.2 


49.5 
24.8 


Totals 100.0 


it possible to set up a table of man- 
agerial responsibilities by general clas- 
sification (Table 10). 


Earnings and Administrative Setup 


Of the four respondents in the 
United States receiving an annual sal- 
ary of more than $24,500, two were 
employed by privately owned utilities 
and two by publicly owned utilities. 
Both of the latter reported directly to 
a local commission or board. Of the 
ten respondents in the United States 
receiving an annual salary of more 
than $18,500, four were employed by 
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(a) 
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Low 
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121 244 489 1,224 2,449 4,899 12,500 


Water Delivered in 1957 — mil gal 
Fig. 4. Managers’ Salaries by the Amount of Water Delivered to System, 1957 


Part (a) gives data for United States utilities; Part (b) gives similar data for Cana- 
dian utilities. 
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Upper Quartile 
a 
_ 


~ Lower Quartile 


€ 
< 


£4 


<2.6 2.6-6.4 6.5-12 13-25 26-64 65-129 130-259 260-650 
Length of Mains —mi 


Pig. 5. Managers’ Salaries by Length of Distribution Mains in System, 1957 


Part (a) gives data for United States utilities; Part (b) gives similar data for Cana- 
dian utilities. 
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Lower Quartile 


Annual Salary — $1,000 
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Upper Quartile 
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Median 


— 


Lower Quartile 
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0 
< 10,650 10,650- 


26,624 


26,625- 


53,250- 106,500- 266,250 - 
53,249 


106,499 266,249 532,499 
Gross Operating Revenue —$ 


532,500- 
1,064,999 


1,065,000 - 
2,662,500 


> 2,662,500 


Fig. 6. Managers’ Salaries by Gross Operating Revenue of Utility, 1957 


Part (a) gives data for United States utilities; Part (b) gives similar data for Cana- 


dian utilities. 
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privately owned utilities and six by 
publicly owned utilities. Of the six 
employed by publicly owned utilities, 
five reported directly to a local com- 
mission or board and one reported di- 
rectly to the city manager. All of the 
six respondents in Canada receiving 
an annual salary of more than $9,500 
were employed by publicly owned 
utilities. Of this group, two were 
under the public utilities commissions, 
two reported to a mayor and council, 
one reported directly to a public works 
department, and one reported to a local 
commission or board. 
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In the United States the average 
population served by publicly owned 
utilities was 53,100 and by privately 
owned utilities, 53,000, almost exactly 
the same. The average annual salary 
of all respondents, however, was $5,730 
for managing publicly owned systems, 
as compared to $8,190 paid to man- 
agers of privately owned systems. As 
the average population served by both 
was practically the same, it appears 
that privately owned utilities pay their 
managers 43 per cent more than do 
publicly owned utilities. The higher 
salaries paid by privately owned utili- 


TABLE 9 
1957 Annual Salaries by Composite Classifications* 


Annual Salary—$ 


Upper 


Highest Quartile 


Mean 


Lower 


Quartile Lowest 


Median 


United States 


2,270 
2,800 
3,280 
4,130 
5,010 
6,200 
7,680 
9,270 
13,380 


4,100 
4,130 
4,690 
5,000 
5,870 
7,140 
8,620 
10,500 
10,570 


| 


Canada 


3,040 
2,930 
3,240 
3,470 


1,790 
1,900 
1,990 
2,070 
2,190 
2,900 
4,560 
4,880 
6,500 


NS 


* Based on population served, water delivered, length of distribution mains, gross operating revenue, un- 


depreciated historical cost, and the number of employees. 


1 6,000 3,070 2,370 1,680 
eae z 9,000 3,630 2,680 1,840 
3 11,000 4,670 3,030 2,010 
ae 4 14,000 5,610 4,100 2,560 
ie 5 14,000 6,340 4,940 3,550 = 
ee] 6 15,000 8,080 6,130 4,360 in 
ee 7 18,000 9,210 7,610 5,620 2 
8 18,000 11,490 8,980 7,120 
ae 9 27,000 15,420 12,170 9,770 : 
8,000 2,710 
6,000 2,790 
9,000 3,020 
9,000 3,170 
naa 9,000 4,000 3,420 
Sei 9,000 4,970 4,950 
15,000 6,800 6,500 
14,000 7,640 7,590 
14,000 8,300 8,500 
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- 


107- 265- 530- 1,070- 2,650- 5,300- 10,700- > 26,500 
265 530 1,070 2,650 5,300 10,700 26,500 
Historical Cost - $ 1,000 


Fig. 7. Managers’ Salaries by Undepreciated Historical Cost of Utility, 1957 


Part (a) gives data for United States utilities; Part (b) gives similar data for Cana- 
dian utilities. 


| 
1488 
26 
24 
22 
12 
10 

6 ar 

14 
12 


Dec. 1959 MANAGER COMPENSATION 


Median ‘a 


Lower Quartile 


Annual Salary — $1,000 


High 


Upper Quartile 


/ Median nN 


Lower Quartile 


/ 
Z 


Low 


2-4 5-8 9-22 23-45 46-92 93-215 
No. of Employees 


Fig. 8. Managers’ Salaries by Number of Utility Employees, 1957 


Part (a) gives data for United States utilities; Part (b) gives similar data for Cana- 
dian utilities. 
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Classification 
Fig. 9. Managers’ Salaries by a Composite of Responsibility Variables, 1957 


Part (a) gives data for United States utilities; Part (b) gives similar data for Cana- 
dian utilities. The curves are based on a composite of the data for Fig. 3-8. 
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ties are shown graphically in Fig. 10. 
It apears that the lowest salaries are 
generally paid by the mayor-and- 
council form of administration. 

There were not enough responses 
from managers of privately owned Ca- 
nadian utilities to draw any compari- 
sons between salaries paid by publicly 
and privately owned systems. Figure 
10 indicates, however, that the highest 
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population of the United States re- 
spondent service areas was 123 per cent 
that of the Canadian respondent serv- 
ice areas, and the managers’ salaries 
in the United States were 136 per cent 
of those in Canada. 


Earnings and Geographic Regions 
In the United States, of the four 
respondents receiving annual salaries 


TABLE 10 


Breakdown of Managerial Responsibilities by General Classifications 


Water 
Delivered 
Annually 

mil gal 


Population 


<49 
49-121 


122-244 


245-489 


490-1,224 


1,225-2,449 


2,450-4,899 


4,900—12,500 


> 12,500 


salaries are paid by local commissions 
or boards. The overall average annual 
salary of the respondents from Canada 
was $4,380, as compared to an overall 
average annual salary of respondents 
in the United States of $5,960 for like 
work—the average population of the 
respondent service areas in Canada 
being 43,300, as compared to 53,100 
in the United States. The average 


Mains in 
System 


6.5-12.9 


13-25 


26-64 


65-129 


130-259 


260-650 


> 650 


Gross Annual 
Operating 
Revenue 


No. of 
Full-Time 
Employees 


<1 
107-265 1 


265-530 24 


530—1,070 5-8 


1,070— 9-22 


2,650 


2,650— 
5,300 


5,300— 
10,700 


10,700- 
26,500 


> 26,500 


23-45 
532,499 


532,500- 
1,064,999 


1,065,000— 
2,662,500 


> 2,662,500 


46-92 


93-215 


>215 


of more than $24,500, two were in Re- 
gion 1 and two were in Region 9. Of 
the ten receiving annual salaries of 
more than $18,500 in the United 
States, two were in Region 1, two in 
Region 3, one in Region 4, and five 
in Region 9. Also, Fig. 2 shows that 
the highest average salary was in Re- 
gion 9 ($7,710), the second highest 
was in Region 2 ($6,990), and the 


; 

ears 
AR 

Historical 
Class Served of 
1,000's mt $ $1,000 

1 <1 <2.6 <10,650 
2 1-2.5 2.6-6.4 10,650— 
26,624 
53,249 
266,249 
| 
| 
| | 
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Fig. 10. Managers’ Salaries by Utility Administration Type, 1957 


Parts (a) and (b) give data for the United States and Canada, respectively. The 

curves represent data for managers reporting to the following persons or groups: 

A, board of directors (private ownership); B, mayor or council; C, commissioner 

(council member); D, commissioner (not a council member); E, public works de- 

partment, F, city engineer ; G, city manager; H, local commission or board; 1, public 
utilities commission. 
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third highest was in Region 1 ($6,670). 
The highest average regional salary 
paid in Canada (Fig. 2) was in Region 
3 ($4,780), and the lowest average 
regional salary was paid in Region 1 
($4,030). 

Table 11 indicates some relationship 
between the salaries paid to the man- 
agers and the prevailing hourly-wage 
scale for unskilled labor in the com- 
munity, but, as the size and location 
of the community are also related to 
the salary of the utility manager and 
the prevailing scale for unskilled labor, 
it is difficult to glean much significance 
from the relationship between hourly 
wages paid to unskilled labor and to 
the salaries paid to utility managers. 


Duties in Addition to Management 


The survey returns, as shown in 
Tables 12 and 13, indicated that a large 
number of water utility managers were 
required to perform duties other than 
water utility management. This is 
especially true of managers of publicly 
owned water utilities. Of the respond- 
ents managing publicly owned water 
utilities in the United States, 20 per 
cent were required to spend more 
than half of their time on other duties. 
In Canada the figure was 43 per cent. 
Ten respondents in the United States 
and eight in Canada from cities with 
populations larger than 100,000 spent 
more than half of their time on duties 
other than managing the water utility. 
In the same population range, 35 per 
cent in the United States and 75 per 
cent in Canada had some outside 
duties. In the United States, 61 per 
cent of the respondents in the publicly 
owned utilities and 26 per cent of those 
managing privately owned utilities had 
some additional duties. No doubt the 
additional duties of some of the man- 


agers of privately owned plants in- 
cluded managing other water utilities, 
but the number of managers of pub- 
licly owned plants so employed was 
negligible. In Canada, 74 per cent in 
publicly owned plants and 50 per cent 
in the privately owned plants had such 
outside responsibilities. 

Although many water utilities are in 
small cities and the owners may con- 
sider it economical to have one man 
perform several jobs, it should be 
noted that only 21 per cent of the 
publicly owned utilities and 14 per 
cent of the privately owned utilities 
served areas with a population of less 
than 5,000. Surely any community 
with a population of more than 5,000 
should be able to afford a full-time, 
capable manager for its water utility, 
even if such utility is a division of a 
department incorporating other activi- 


TABLE 11 


Managers’ Salaries and Prevailing Hourly 
Wage Scale for Unskilled Labor 


Prevailing Hourly Wage for 
Managers Unskilled Labor—$ 
Annual 


Salary 
$ 0.5-1 | 1,5-2 | 


No. of United States Managers 
| 
<3,500 14 152 

3,501-6,500 

6,501-9,500 

9,501-—12,500 
12,501-15,500 
15,501-—18,500 
18,501—21,500 
21,501-24,500 
>24,500 


No. of Canadian Managers 


<3,500 
3,501-6,500 
6,501-9,500 
9,501-12,500 

12,501-15,500 


* Prevailing hourly wage for unskilled labor was more 
than $3. 
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TABLE 12 
Time Spent by Managers on Duties Other Than Water Utility Management 


United States Utilities Canadian Utilities 
Manager's 

Working Time 

Spent on Other Publicly Owned Privately Owned Publicly Owned Privately Owned 
No. Percentage No. Percentage No. Percentage No. Percentage 

39.2 58 74.2 29 25.7 2 50.0 
1-5 35 4.7 2 2.6 2 1.8 0 0.0 
6-10 33 4.4 1 1.3 3 2.6 0 0.0 
11-15 20 Z.2 2 2.6 1 0.9 1 25.0 
16-20 25 3.3 0 0.0 2 1.8 0 0.0 
21-25 40 5.4 i 1.3 5 4.4 0 0.0 
26-50 151 20.2 2 2.6 22 19.4 0 0.0 
51-75 111 15.0 6 7.7 33 29.2 0 0.0 
76-99 38 | 6 16 14.2 1 25.0 
Totals 745 100.0 78 100.0 113 100.0 4 100.0 


TABLE 13 


Relationship of Population Served to the Portion of Managers’ Salaries Attributed 
to Duties Other Than Water Utility Management 


Portion of Manager's Salary Attributed to Other Duties—per cent 


7 Served 0 | 1-5 | 6-10 | 11-15 | 16-20 | 21-25 | 26-50 | 51-75 | 76-99 
; No. of United States Utilities 
if <1 10 5 1 0 0 0 6 8 5 
: 1-2.5 20 6 1 2 3 5 16 14 4 
2.5-5 14 7 1 0 1 3 16 11 7 
5-10 42 1 7 4 3 9 25 20 8 
10-25 59 7 7 7 8 6 31 22 10 
25-50 57 4 7 6 4 8 28 19 6 
50-100 65 3 4 3 2 5 16 13 4 
100-250 49 3 4 0 2 5 9 8 0 
; >250 34 1 2 0 2 0 7 2 0 


No. of Canadian Utilities 


0 0 0 0 0 0 1 1 0 
2 1 1 1 1 0 5 3 2 

8 1 0 0 1 2 1 9 3 

- 4 0 2 0 0 0 5 5 3 
a 5 0 0 0 0 0 5 5 3 
= 6 0 0 0 0 2 3 4 4 
ee 2 0 0 0 0 1 1 1 1 
2 0 0 0 0 0 1 5 0 
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ties. Not to do so is definitely false 
economy. 

It appears from this survey that a 
number of municipalities of more than 
5,000 population are allocating insuffi- 
cient funds for the employment of a 
full-time, competent manager, thus 
making it necessary for managers to 
spend a good portion of their time on 
other activities for either the same or 
some other employer. To a much 
lesser degree, this condition exists 
among privately owned water utilities. 

The committee considers this a most 
serious situation and recommends that 
every effort be made to remedy it. 
The water supply industry is a highly 
specialized field, and the successful 
operation of a water utility serving 
more than 5,000 people requires the 
full-time services of a specialist. Many 
cities of less than 5,000 population 
have found it both desirable and eco- 
nomical to have the full-time services 
of a qualified water utility manager. 
The committee is convinced that a 
full-time manager is desirable for all 
water utilities and is essential when 
the population served exceeds 5,000. 


Summary of 1957 Salaries 


The salaries of water utility man- 
agers are extremely low by present 
standards. Of the respondents in the 
United States, 29 per cent received 
annual salaries of less than $3,500 per 
year. In Canada the figure was 46 
per cent. The average annual salary 
for all respondents in the United States 
for managing the water utility only 
was $5,960; for Canadian respondents 
it was $4,380. Due consideration 
must, however, be given to the fact 
that the respondents reported only that 
amount received for their work as 
manager of the water utility; many 
of them had additional duties for which 
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they no doubt received additional com- 
pensation. Therefore, the average sal- 
aries represent the amounts paid for 
managing the water utility alone but 
do not necessarily cover the total an- 
nual salaries received. 

As an overall average, the respond- 
ents in the United States spent ap- 
proximately 77 per cent of their work 
time in managing the water utility. 
In Canada, the figure was 60 per cent. 
If these percentages are applied to the 


TABLE 14 


Salaries Paid to Managers by Publicly and 
Privately Owned Water Utilities 


= — 


Publicly Owned 
Utilities 
per cent 


Privately Owned 
Utilities 
per cent 


United States 


30 
70 
34 
12 
5 
1 


Canada 


46 50 
54 50 
19 25 

5 0 


average salaries of $5,960 and $4,380 
quoted above, it would indicate that 
the total annual average income of 
the respondents was $7,740 in the 
United States and $7,300 in Canada. 
On the other hand, had all of the cities 
of less than 25,000 population been 
surveyed, the average salaries would 
have been much lower. 

It might be noted that a survey made 
by the National Society of Professional 
Engineers reveals that the median 1958 
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| | 
ves < 3,500 19 
ee > 3,500 81 
> 6,500 64 
> 9,500 26 
> 12,500 15 
> 15,500 9 
> 6,500 
> 9,500 
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salary of registered professional engi- 
neers in the United States was $10,000. 
This is of more than passing signifi- 
cance, because of the close relationship 
of engineering with the water supply 
industry. 

A breakdown of the respondents 
managing publicly and privately owned 
water utilities is given in Table 14. 

From Table 15 it is evident that in 
the United States the privately owned 
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porting, a similar comparison for Can- 
ada is not significant. 


Salaries in Other Industries 


The management of a water utility 
differs very little from that of any 
other industrial plant, especially as far 
as responsibilities, training, and basic 
qualifications are concerned. It is logi- 
cal, therefore, to compare the salaries 
paid to water utility managers with 


TABLE 15 
Manager Fringe Benefits Provided by Privately and Publicly Owned Utilities 


United States Utilities 


Canadian Utilities 


Publicly Owned 


Privately Owned 


Publicly Owned 


Privately Owned 


Per Cent 
of 
Total 


No. 


Per Cant 


Per Cent 
Total 


Total 


Per Cent 
of 
Total 


Z 
° 


Paid holidays 654 87.8 
Annual vacation 685 92.0 
Sick pay 567 76.1 
House 37 5.0 


25.6 


Car (personal use) 191 
Insurance 
Life 151 
Hospital 241 
Surgical 137 


20.3 
32.3 
18.4 
Pension 368 49.4 
Telephone (home) 123 16.5 
Technical society dues 296 39.7 
Cash bonus 34 4.6 
Other 62 8.3 
None 30 4.0 


Totals 745 


75.0 
75.0 
75.0 
0.0 
0.0 


86.5 86.6 
91.9 88.4 
64.9 66.1 

6.7 5.4 


62.2 25.9 


Www 


25.0 
0.0 
0.0 


68.9 
64.9 
55.4 
62.2 
42.0 
54.0 
21.6 
33.8 

6.7 


112 


utilities also generally provide their 
managers with more fringe benefits. 
Only in paid holidays, vacations, and 
paid sick leave do the publicly owned 
utilities take a very small lead. Pri- 
vately owned utilities more often pro- 
vide such fringe benefits as a car for 
personal use and life, hospital, and sur- 
gical insurance. Because of the small 
number of privately owned plants re- 


those paid for similar positions in other 
industries, particularly in other utilities. 

In September 1957, the privately 
owned gas utilities in the United States 
were sent circulars to obtain informa- 
tion on the book value of their utilities 
as of Jan. 1, 1957, and the salary of 
the vice-president in charge of opera- 
tions—the latter being the position 
generally comparable to that of man- 


| 
| 
| | 46 
51 32 | 28.6 
48 59 | 52.7 
41 44 | 39.3 
46 79 | 90.1 50.0 
31 35 | 31.2 25.0 
40 29 | 25.9 25.0 es 
16 11 9.8 0.0 se 
25 8 7.1 0.0 
5 6 5.4 0.0 Brees 
| 
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ager in a water utility. Replies were 
received from 77 gas utilities. The 
results of this survey are shown in 
Table 16. 

A document issued in June 1957 
(1) reports the annual salaries of the 
managers of publicly owned electric 
utilities in the United States in rela- 
tion to: [1] annual electric operating 
revenues, [2] annual kilowatt-hour 
sales, [3] generating capacity (in in- 
stalled kilowatts), [4] number of cus- 
tomers, and [5] number of employees. 
This report did not relate the salaries 
of executives to book values of utili- 
ties. It has, however, been established 
that the book value of an electric utility 
is usually approximately five times its 
annual operating revenue. Therefore, 
the estimated book values shown in 
Table 17 were obtained by multiplying 
the annual operating revenues by five. 
No doubt some injustices were done 
by this method, but by and large the 
figures shown should be sufficientiy 
accurate for an investigation of this 
nature. 

It is obvious from Table 18 and Fig. 
11 that managers of water utilities are 
paid considerably less than managers 
of electric and gas utilities for positions 
of like responsibility. A study of the 
average annual salaries set forth in 
Table 18 indicates that electric utili- 
ties pay their managers 35-59 per cent 
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TABLE 16 


Salaries of Vice-Presidents in Charge of 
Operations of Privately Owned 
Gas Utilities 


Avg Annual 
Salary 


Book Value 
$1,000 $1,000 


<1,250 | 6.7 
1,255—2,500 9.7 
2,505-5,000 9.4 
5,005—25,000 12.8 
> 25,000 22.8 


more than water utility managers are 
paid in plants of similar book value 
ranges. The difference is even more 
pronounced in gas utilities, which ap- 
parently pay their managers 57-91 
per cent more than do water utilities. 
It should also be noted that the electric 
plants surveyed were all publicly 
owned and the gas utilities were all 
privately owned. There are relatively 
few publicly owned gas plants. No 
doubt, if publicity and privately owned 
plants in both the electric and gas utili- 
ties had been included in the surveys, 
the average salaries of managers of 
both would have been more nearly 
alike. In interpreting this comparison 
it should be kept in mind that, on the 
average, 23 per cent of the water util- 
ity manager’s total annual salary is 
derived from duties other than water 
utility management. 


TABLE 17 


Salaries of Managers of Publicly Owned Electric Utilities 


Estimated 
Book Value 
$1,000 


Operating 
Revenue 


| Avg Annual 
Salary 


<250 
251-500 
501—1,000 
1,001—5,000 
> 5,000 


<1,250 
1,255—2,500 
2,505—5,000 
5,005-25,000 
> 25,000 


5,526 
7,581 
9,085 
11,478 


15.8-20.0 17.456 


be 
the 
—— 
Salary 
= Range 
$1,000 
5.4-8.4 
6.7-15 
8.7-18 
11.5-35 
2 
> 
5 
bide sgh 
Ga. 
= 3 
Range 
Pate. $1,000 $1,000 $ 
| 4.9- 8.5 | 
5.9- 8.6 
7.3-10.2 
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Fig. 11. Comparison of Managers’ Sala- 
ries in Water, Gas, and Electric 
Utilities, According to Book 
Value of Utility 


> 25,000 


Water utility managers are shown to re- 
ceive consistently lower salaries than do 
their counterparts in other utilities. 


An article by Munson (2), based 
on an annual survey of top manage- 
ment compensation, reported on 642 
companies and eighteen different in- 
dustries. Public utilities were repre- 
sented by 34 different operating com- 
panies. The following is taken from 
that article ; Charts 1-3 are reproduced 
here as Fig. 12-14. 


Chart 1 plots the total compensation of 
highest paid executives with total assets 
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of their companies. Thus, each utility 
company surveyed appears as a dot on 
the chart. A line of best fit is calculated 
and drawn through the dots. Super- 
imposed on the chart for comparison is 
a dotted line representing the correspond- 
ing line of best fit for all industries in- 
cluded in the survey. It is apparent from 
Chart 1 that utility companies do not pay 
their chief executives as much on the 
average as companies of comparable size, 
in terms of total assets. In making this 
comparison, however, it must be recog- 
nized that different industries have dif- 
ferent traditions and different compensa- 
tion practices. 

Chart 2 sets forth a similar analysis, 
but substitutes profits for total assets in 
the analysis. In terms of profits, the 
chief executives of utility companies still 
receive less total compensation than their 
counterparts in other industries. It is 
noteworthy, however, that this disparity 
tends to narrow in the case of companies 
with higher profits. 

Chart 3 shows that the compensation 
of chief executives in the utility industry 
compares more favorably to companies 
of equivalent size measured in terms of 
sales volume. 

Indeed, the line of best fit for utilities 
comes fairly close to that for all indus- 
tries. This reflects the fact that changes 
in top-management compensation gener- 
ally trends in profits rather than sales. 
Sales were typically up and profits down 
for the companies surveyed in 1957, but 
both were up for utilities. 


TABLE 18 


National Averages of Annual Salaries of Managers of Electric, Water, and Gas Utilities 
by Book Value of Utility 


Managers’ Annual Salary—$ 


Estimated 
Book Value 
$1,000 


Average 


Lowest Highest 


Electric | Water Gas 


Electric 


Water Electric | Water 


3,500 | 
5,220 
3,720 
8,160 
12,900 


<1,250 
1,250-2,500 
2,500—5,000 
5,000-25,000 

> 25,000 


5,526 
7,581 
9,085 
11,478 
17,456 


6,700 
9,700 
9,400 
12,800 
22,800 


4,858 
5,897 
7,275 
8,564 
15,840 


9,000 
12,000 
14,000 
17,000 
27,000 


8,517 
8,562 
10,250 
14,013 
20,066 


1,000 
1,000 
1,000 
1,000 
5,000 


: 
4 
| 5,400 | 8,400 oe 
| 
6,700 | 15,000 ee 
| 6,800 | 12,000 
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Fig. 12. Managers’ Salaries in Public 
Utilities as Compared to Other In- 
dustries, According to Assets 


1,000 


The compensation of second-, 
third-, and fourth-highest-paid executives 
in the public-utility industry continues 
to lag further behind the top man than 

. in the other industries surveyed: 


Compensation Expressed ‘as 
Percentage of Chief Executive's 


Public 

Industries Utilities 
Second-highest- 

paid executive 69 63 
Third-highest- 

paid executive 57 49 
Fourth-highest- 

paid executive 52 45 


An interesting contrast to this relatively 
unfavorable showing of utility executives 
is provided by published data on wage 
earners. Bureau of Labor Statistics data 
on the annual gross earnings of produc- 
tion and other nonsupervisory workers 
in the same industries covered in the 
McKinsey survey show that utility work- 
ers fare somewhat better than average: 


Average Annual 
Earnings 


All industries 
Public utilities (six highest) 


It will be noted that the McKinsey 
survey included only privately owned 
utility companies; doubtlessly these 
were predominantly electric and gas 
utilities, as only 34 different operating 
companies were considered. Because 
electric and gas utilities pay their ex- 
ecutives more than do water utilities, 
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and because industry in general pays 
executives more than do the electric 
and gas utilities, it is apparent that 
the water utility manager is generally 
woefully underpaid by any standard. 
A similar comparison could not be made 
for Canada owing to a lack of informa- 
tion. There is nothing to indicate that 
the situation in Canada is materially 
different from that in the United 
States, however. 


Implications of Survey 


This report demonstrates the ex- 
tremely low and inadequate salaries 
being paid to managers of water utili- 
ties. They are inadequate regardless 
of the yardstick used for comparison. 
It follows that the salaries paid to most 
other water utility personnel are, of 
necessity, relatively low also. 

What does this mean to the industry 
as a whole and to its customers? I* 
means that the most essential industry 
of today is, in many instances, being 
manned by unqualified personnel, be- 
cause its low-wage policy simply can- 
not attract or retain qualified people 
in today’s competitive labor market. 
There are a number of qualified indi- 
viduals so dedicated to their trust that 
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they remain in spite of this condition, 
but is it right to expect them to con- 
‘tinue to do so? Even the most dedi- 
cated become discouraged after a time. 
The low-wage policy may well account 
for the precarious position in which 
many water utilities find themselves 
today. In 1953, 1,073 water utilities 
in the United States had to curtail 
water service because they were unable 
to meet the demand. This affected 
24,000,000 people and is a serious 
indictment of the industry and _ its 
personnel. 

The industry can expect to deteri- 
orate further as long as it follows a 
low-wage policy. Because poor wages 
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Fig. 14. Managers’ Salaries in Public 
Utilities as Compared to Other 
Industries, According to 
Operating Revenue 


appeal neither to the better college 
graduate nor to qualified, experienced 
personnel, they naturally go into more 
lucrative fields. This can only result 
in depriving the industry of the leader- 
ship it needs in this day of rapidly ad- 
vancing techniques and expansion. 
The owner’s investment may be 
jeopardized by low salaries. It has 
been demonstrated time and again 
throughout industry that realistic sal- 
aries, paid to attract and retain com- 
petent employees, are a good invest- 
ment and that it is dangerous to follow 
any other policy. Sooner or later the 
community will be deprived of the good 
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and efficient water service so essential 
to health, welfare, and growth. In 
one way or another, the public must 
eventually pay dearly for this short- 
sighted policy. 

The owners of water utilities should 
be vitally interested, for they stand to 
lose far more from an unrealistic wage 
policy than do the employees. The 
employees can go to better paying jobs, 
but the owner and his customers must 
live with the problem. Owners, cus- 
tomers, and regulatory bodies must 
realize that water utility rates must be 
adequate to insure good service and 
continued advancement—that is, ade- 
quate to pay the salaries that will in- 
terest the people who are qualified and 
who can insure good service and con- 
tinued advancement. The industry has 
a responsibility to the people to ap- 
prise them of the value and cpst of 
good water service. In many commu- 
nities the industry is already reaping 
the disastrous results of the “cheaper 
than dirt” policy. | 


Recommended Qualifications 


| 

The water industry is facing the 
greatest challenge of its existence, with 
plants that, for the most part, are not 
up to par. The future will require 
tremendous expansion. To an that 
challenge, the industry will |need, 
among other things, well qualified 
managers. The committee has| tried 
to point the way by setting up recom- 
mended qualifications for miatjagers 
as a first step toward that end. | 

The results of the survey on qualifi- 
cations and duties of water utility) man- 
agers might be summarized as follows: 
[1] their general educational qudlifica- 
tions are fair; only 16—19 per cent have 
less than a high school education ; [2] 
their responsibilities are not tod clear 
cut; too many managerial — are 
performed by others; and [3] their 
experience seems reasonably | good. 
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Using the data on basic qualifications 4. That any utility serving a popu- 
and the extent of duties, the committee lation of 25,000 or more should have 
attempted to correlate educational a college graduate (or his equivalent) 
qualifications with recommended sal- as its manager. 

aries. The committee believes that the . 

industry needs guidance and leadership High School Graduate 


in this area if it is to meet present and High school graduates are quite 
future challenges. The following rec- available today, and there is therefore 
ommendations are therefore offered : no necessity to accept anyone with less 


TABLE 19 
Recommended Annual-Salary Ranges for Water Utility Managers, 1959 


Ranges of Responsibility 


| Annual 
Water 
Class A Mains in | Gross Annual | Historical iw 
__._| Population | Delivered | No. of 
| Nor- Served | to System | Full-Time 
1,000’ s Annually System evenue ility Employees 
| Limit mil gal 
1 3.0 6 <1 <49 <2.6 < 10,650 <107 <1 
2 3.9 8 1-2.5 49-121 2.6-6.4 10,650— 107-265 1 


26,624 


26,625— 
53,249 


53,250- 
106,499 


490—1,224 26-64 106,500— | 1,070—2,650 9-22 
266,249 


266,250— 
532,499 


532,500— 
1,064,999 
8 | 11.0} 20 | 100-250 | 4,900-12,500 | 260-650 1,065,000— | 10,700—26,500 | 93-215 

| 2,662,500 


9 |15.0| 29 | >250 | >12,500 >650 >2,662,500/ >26,500 | >215 


122-244 6.5-12.0 265-530 


245-489 13-25 530—1,070 


25-50 


1,225-2,449 65-129 2,650—5,300 


50-100 | 2,450-4,899 | 130-259 5,300—10,700 


1. That all water utility managers education. Less back power and more 
have at least a high school education brain power are needed to operate the 
2. That any water utility serving a ™ore complicated equipment being 


population of 5,000 or more should used today. High school graduates 
have a full-time manager are also much more likely to take ad- 


ula. Vantage of in-service training courses 
y than are nongraduates. 
tion of 10,000 or more should have a 
full-time graduate engineer (or his Graduate Engineer 


equivalent) in its employ, preferably | One of the great challenges to the 
a registered professional engineer water utility is to keep its facilities in 
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good repair to meet present commit- 
ments and to build them up to meet 
the future needs of the community it 
serves. This challenge can best be 
met only if a qualified engineer is avail- 
able on a full-time basis. All utilities 
need engineering service from time 
to time. The committee believes that 
any utility serving a population of 
10,000 or more needs such service 
continuously. There is no reason why 
the engineer may not also be the 
manager. 


College Graduates 


The probiems and _ responsibilities 
that confront the manager of a water 
utility serving 25,000 or more people 
require that he exercise sound judg- 
ment, that he think clearly, and that he 
be able to work well with others. It 
is equally important for him to be able 
to speak well and win public support 
for the utility. These things can be 


done well only by a college-trained 
man, or his equivalent, who has been 


prepared for such _ responsibilities. 
Such a man may or may not have engi- 
neering training. 


Recommended Salaries 


In order to give the industry a yard- 
stick to work by in establishing realis- 
tic salary policies for water utility 
managers, the committee has set up 
classifications of responsibilities with 
corresponding recommended _ salary 
ranges (Table 19). The salary ranges 
in Table 19 are based on a number of 
factors, including the survey of water 
utility managers, the survey of salaries 
of gas utility managers, information 
concerning salaries paid to electric 
utility managers, study of salaries paid 
in industry generally, normal increases 
granted since the time of the surveys, 
and general economic conditions. It 
is realized that salary policies cannot 
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be adjusted overnight. The recom- 
mended salary ranges will have to be 
adjusted from time to time to allow 
for changed economic conditions, 
overall wage level changes, and gen- 
eral improvements in the quality of 
personnel. 

To use Table 19, one should select 
the classification that most nearly cor- 
responds to the responsibilities of the 
manager; the recommended salary 
range appears under that classification. 
Most water utilities will fall, generally, 
within one of the nine classifications. 
Certain areas of responsibility, how- 
ever, may fall outside the selected 
classification; these should be taken 
into account in the selection of the 
proper salary range. Such factors as 
experience, length of service, and spe- 
cial abilities determine the proper sal- 
ary level within the range. Judgment 
is required in the use of all such gen- 
eralized tables, but this table should 
be valuable to both employer and em- 
ployee in establishing fair and equitable 
salaries and to the industry in improv- 
ing its leadership. 
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Wis. 


ISCONSIN was one of the first 

states to pass a law regulating 
well drilling to safeguard the quality 
of drinking water. Since 1919, the 
Wisconsin statutes have provided the 
state board of health with broad 
powers for the regulation of well con- 
struction and water systems related to 
public and institutional supplies. The 
need to supervise private water sup- 
plies was also recognized, for the num- 


ber of typhoid cases in rural areas was 
greater than that in municipal areas 


with supervised wells. Finally, in 
1935, Chapter 162 of the statutes was 
passed. This allowed the board of 
health to supervise all wells supplying 
water used for human consumption. 

In the early days, when the settlers 
came to Wisconsin to build homes and 
start farms, the supply of safe water 
was no problem. A farm spring was 
a source of clear, cold water that 
served to refrigerate food and provide 
drink for settlers and livestock. This 
situation changed with the growth of 
the population. When people began 
living closer together and industry 
began to grow, a water supply prob- 
lem was created. Supervision and 
planning were needed to insure safe 
water. 

This study of the economic and po- 
litical aspects of the passage and ad- 


ministration of the Wisconsin law may 
be valuable as a guide for other states 
that do not yet have adequate regula- 
tions on drinking water, and as a pro- 
cedural guide for the several humid 
states now attempting to revise laws 
regulating the allocation of water 
among competing users. Existing 
regulations on water use are repeat- 
edly becoming inadequate because of 
increased demands. 


Content of the Law 


Chapter 162 of the Wisconsin stat- 
utes specifies the powers of the state 
board of health to prescribe and en- 
force minimum reasonable standards 
and rules for procuring and protecting 
drinking water for human consump- 
tion. An important part of this law 
was the provision requiring the regis- 
tration of well drillers. Specifically, 
the powers of the state board of health 
are defined in the law (162.01) as 
follows : 


The state board of health shall... 
determine, and after a public hearing, 
prescribe, publish, and enforce minimum 
reasonable standards and rules and regu- 
lations for methods to be pursued in the 
obtaining of pure drinking water for 
human consumption and the establishing 
of all safeguards deemed necessary in 
protecting the public health against the 
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hazards of polluted sources of impure 
water supplies intended or used for 
human consumption, including minimum 
reasonable standards for the construction 
of well pits. It shall have general super- 
vision and control of all methods of ob- 
taining ground water for human con- 
sumption, including sanitary conditions 
surrounding the same, the construction 
or reconstruction of wells . . . and shall 
do and perform any act deemed neces- 
sary for the safeguarding of public health. 


The detailed regulations prescribed 
by the board of health, after a public 
hearing was held, are contained in 
Chapter H 55 of the Wisconsin Ad- 
ministrative Code. 


Passage of the Law 


The state board of health played an 
important role in the introduction of 
the legislation; the law was passed on 
the first attempt. The board was con- 
cerned with the high incidence of un- 
safe water samples submitted to the 
state laboratory of hygiene. In 1935, 
70 per cent of all the samples submitted 
were found to be unsafe. Fortunately, 
Wisconsin was one of the few states 
that provided free bacteriologic analy- 
sis of water samples. Through the 
years, records of these analyses proved 
that a serious water sanitation problem 
existed. The records were important 
in educating the legislature on the na- 
ture of the problem and convincing it 
of the need for action. If this specific 
information had not been available, it 
would have been difficult to make peo- 
ple aware of the situation. A private 
citizen is usually satisfied if he has 
been getting water from his own well 
for years with no apparent harmful 
effects. Another factor that served to 
point up the problem and arouse public 
support for the law was a survey of 
school wells in the state, which showed 
that many were unsafe. 
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Regulation of Wells 


The law, as originally enacted, re- 
quires the registration and regulation of 
well drillers working on wells that will 
supply water for human consumption. 
This classification includes the wells 
of utilities and the private wells found 
in rural areas. The statute does not 
regulate wells supplying water for live- 
stock, although this water may later 
be used for human consumption. Also, 
a farm may be sold, and the new owner 
raight use for his own supply, water 
formerly given to livestock. If live- 
stock wells were regulated, a farmer, 
in addition to improving his personal 
well, would have to pay the expense 
of improving his livestock well, in 
order to meet the minimum standards. 
Perhaps this consideration was the 
reason that livestock wells were not 
included in the law, for such a provi- 
sion might have aroused additional 
opposition to its passage. 

Any penetration into water-bearing 
strata may be a source of contamina- 
tion of an underground supply, but 
drilling in conjunction with mining 
operations is not regulated. Eventu- 
ally, perhaps, all drilling that might 
affect an underground supply will have 
to be controlled. 


Administration of the Law 


The administrative code prescribed 
by the state board of health to govern 
well construction has been amended 


several times. The first edition of 
the code was published in 1936, and 
amendments and revisions were made 
in 1939, 1951, and 1953. In 1951, 
a major attempt was made to clarify 
the code, which was difficult to inter- 
pret and, therefore, the basis for many 
conflicts. Formerly, the code pre- 
sented the requirements for well drill- 
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ing in a narrative fashion. The code 
was revised and the requirements pre- 
sented in tabular form so that drillers 
could easily determine what was ex- 
pected of them. Statute drafters and 
administrators should note that simply 
from the use of tables instead of long 
accounts difficult to read, much oppo- 
sition to the statute and the possi- 
bility of future conflict resulting from 
misinterpretation were eliminated. 
Equally important were the provisions 
of the statute that authorized, in con- 
junction with administration, the edu- 
cation of the public in the merits of 
the law. 

By 1953, some well drillers criticized 
the board, claiming that it was not 
doing its job and that many violations 
were occurring. The board brought in 
another staff member and began to 
suspend drillers who had violated code 
provisions. Even today, after various 


revisions of code regulations have been 


made, there are problems of interpre- 
tation. These problems are ever pres- 
ent when rules deal with highly tech- 
nical material, and when drillers who 
must interpret the rules are not fa- 
miliar with the terminology used and 
the related technicalities. 

Well construction requirements are 
adaptable to the geologic and ground 
water conditions existing at the site of 
a well. To this extent, the rules may 
be applied to a specific area. They are 
not fixed statewide without regard for 
the specific technical conditions in- 
volved. Problems concerning excep- 
tions to the rule still arise. For ex- 
ample, the requirements for well cas- 
ings in areas where the water-bearing 
formation is limestone lying relatively 
close to the surface, prescribe that the 
well must be cased to a depth of 40 ft. 
In some areas of the state, compliance 
with this requirement puts the casing 
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down below the water-bearing strata, 
and thus no water can be pumped. 
This is only one instance when a code 
must be flexible enough to adapt to a 
specific situation. The Wisconsin code 
does provide for such flexibility. 

There are only two men in the cen- 
tral office of the board of health devot- 
ing full time to the administration of 
the statute. Eight engineers and six 
sanitarians in the district offices attend 
to the law at different times. In addi- 
tion, there are central office milk sani- 
tarians and district hotel and restaurant 
inspectors who give valuable assist- 
ance. The budget of the well-drilling 
division of the board is approximately 
$25,000 per year. 


Driller Monopoly 


After years of observing the effects 
of the water law, the Wisconsin Well 
Drillers Association felt that the law 
was too lenient about granting permits 
to drillers. Anyone could get a permit 
upon application and payment of a fee, 
even if he had no experience or equip- 
ment. In 1953, the legislature passed 
an amendment (162.04 [3] ) that speci- 
fied 2 years of experience with a well 
driller registered in Wisconsin as a 
condition for the granting of a permit. 
This largely satisfied the state’s well 
drillers and, at the same time, gave 
them an element of monopoly control 
over newcomers to the business. Al- 
though it was unplanned, one of the 
most stringent effects of this experi- 
ence requirement was that it pro- 
hibited out-of-state drillers from oper- 
ating in Wisconsin. Experienced and 
highly qualified drillers from another 
state, who had not operated in Wis- 
consin before the passage of the amend- 
ment, cannot now get a permit unless 
they are in a position to work 2 years 
for a registered driller. 
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Minimum and Ideal Standards 


One of the critical features of well 
installations is the surface seal between 
the pump and the well casing. Im- 
proper pump and pipe installations 
can make a good well unsafe by leav- 
ing an opening through which con- 
taminated matter may enter. To in- 
sure the construction of a completely 
safe well, it is important that standards 
and registration requirements be es- 
tablished for pump installers as well as 
for well drillers. Such a provision 
(162.04) was added to the Wisconsin 
statute in 1953, although the contro- 
versy between drillers and pump in- 
stallers about who was to blame when 
a well proved to be unsafe was evident 
at the time the original law was passed 
in 1935. As was mentioned for the 


nonregulation of livestock wells, per- 
haps the reason for the delay in regu- 
lating pump installations was to facili- 
tate the passage of the 1935 statute 


controlling well drilling. 

The controversy over the regulation 
of well pits is a more concrete exam- 
ple of the acceptance of minimum 
standards instead of the ideal stand- 
ards formulated by technicians. The 
1936 and 1939 editions of the well code 
allowed the construction of well pits. 
On Jul. 27, 1951, the code was re- 
vised to prohibit the construction or 
reconstruction of well pits on farms 
producing milk for sale. Although 
the code made no reference to existing 
pits, this revision came close to en- 
forcing ideal sanitary conditions. The 
dairy farmers objected, because the 
abolition of well pits would necessitate 
costly aboveground well houses that 
had to be heated. A number of hear- 
ings were held in 1952, at which time 
farm organizations and business groups 
suggested changes. 
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In 1953, the legislature passed an 
amendment to Chapter 162 of the stat- 
utes providing that the well code must 
include minimum reasonable standards 
for the construction of well pits. On 
Apr. 10, 1953, the board of health 
published new regulations that allowed 
pits if a permit was obtained for them. 
Such a permit is granted where a rea- 
sonably safe water supply is assured. 
The board allowed a 3-year compli- 
ance period for the nonconforming 
owners of well pits. 

This was a compromise that allowed 
minimum reasonable standards instead 
of an ideal standard. Perhaps, as the 
poorer pits are abandoned in the fu- 
ture, the more stringent regulation will 
be reinstated. 


Group Interests 


To understand the political processes 
and the resulting law, it may be help- 
ful to mention some of the groups of 
people who have interests in the water 
law and to examine some of the issues 
behind these interests. From the op- 
posing groups come the compromises 
that make for a workable law. 


Well Drillers 


The well drillers themselves make 
up the main group involved. If there 
are no minimum standards, well drill- 
ers can undersell competitors by cut- 
ting down on the quality of the work. 
Cheaper materials, such as lighter gage 
casings, can be used. A farmer is 
tempted to take the lowest bid on a 
well, for he is probably unaware of 
all the elements involved in the con- 
struction of a good well. To the lay- 
man, a well is satisfactory as long as 
it supplies clean-looking and appar- 
ently safe water. But if minimum 
standards of well construction and 
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minimum requirements for well driller 
registration are enforced, a well owner, 
though he is still not certain of getting 
the full return on his investment, will, 
at least, be paying for a product that 
meets the minimum standards. 

It is difficult, however, to get the 
public to support a statute on well 
drilling. A farmer who has been get- 
ting “good” water out of his old, dug 
well for years, may feel that a law set- 
ting up minimum requirements is the 
height of technical idealism. People 
are likely to believe that odor-free, 
crystal clear, cold water without un- 
pleasant tastes is also safe water. As 
mentioned earlier, the public health 
data on the frequency of unsafe water 
samples were an important factor in 
defining the problem. Legislators are 
sensitive to this kind of information. 

Probably the chief reason that well 
drillers opposed the regulation was 
because of the requirement that cer- 
tain hydrologic and geologic data on 
each well drilled be given to the state 
board of health. This requirement is 
not a part of the statute, but it is a part 
of the administrative code that requires 
a formal report on well construction, 
as prescribed by the board of health. 
The well drillers argue that their pri- 
vate knowledge of the geology of their 
area, accumulated after many years of 
experience, is an essential part of their 
business, and to have to give up this 
information to others is unfair. If a 
well driller does not know what geo- 
logic formations he is likely to en- 
counter while drilling a well, he must 
include the costs resulting from this 
uncertainty in his overall price. 
Therefore, the local driller who knows 
his area has a price advantage over 
neighboring competitors who are less 
familiar with it. 
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This argument was much more 
valid in times past than it is today. 
Through the fine work of USGS and 
state geologic surveys, reliable geologic 
information is available to anyone. 
The local driller, therefore, really has 
no monopoly on the data of his area. 
There may exist, however, certain 
geologic peculiarities in particular 
areas. If detailed log data of these 
places were provided by a well driller 
and made public, it would help a com- 
petitor who was not aware that an 
unusual problem existed. But this 
does not happen often. To accommo- 
date the drillers, the Wisconsin State 
Board of Health does not make the 
log data supplied by drillers available 
to the general public. The data are 
available to USGS and to other re- 
seachers, but they are not published. 
Also, such data are helpful to the state 
board of health for supervisory pur- 
poses. It is impossible for the board’s 
staff to inspect every well; iog data 
give the board a basis for determining 
whether the well construction require- 
ments for a particular geologic forma- 
tion have been followed. 

Drillers have much to gain from 
close cooperation with state geologists 
who can give them valuable technical 
advice when they are bidding on a 
contract. For example, the geologists 
can show the drillers the areas in 
which particular contract specifications 
might be impossible to fulfill. They 
can point out certain risks involved, 
and the driller can adjust his bid ac- 
cordingly. Also, when the drillers are 
on a job and difficulties arise, the 
geologists can be of help. Of course, 
there are areas in which geologic con- 
ditions vary so widely that the only 
resort is to drill a test well. The 
state board of health and state geolo- 
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gists can also help defend a driller 
who has tried his best to meet all re- 
quirements but who, because of fac- 
tors beyond his control, is being criti- 
cized for drilling a well that is 
unsafe. 

Important to the success of the Wis- 
consin statute is the cooperation of 
the well drillers among themselves. 
Even before the law was passed, drill- 
ers worked through their own associ- 
ation in an orderly manner, overcom- 
ing the jealousies that arise from the 
keeping of trade secrets. In the early 
days, local drillers did not help a rival 
if he was thought to be drilling in an 
area outside his own. The efforts of 
the association overcame these suspi- 
cions and resulted in more cooperation 
among drillers. The well drillers reai- 
ize that if one of them drills an unsafe 
well, it reflects on all of them. Thus, 
they have a real interest in rules that 
protect those who try to do a good job 
against the few others who do sub- 
standard work. It is important to note 
that a critical factor in the formation 
of the water law was the established 
practices of drillers that later became 
codified and modified to conform to 
public interests. 


Dairy Industry 


There are several other groups that 
have an interest in the regulation of 
well drilling. The dairy industry in 
general is very concerned about the 
availability of safe water. Of course, 
when regulations affect a person’s 
finances, the general good is more dif- 
ficult to see, as when a dairy farmer 
is forced to abandon an old, dug well 
that may have been poorly located and 
incur the cost of a new well. In Wis- 
consin, between 1953 and 1955, Grade 
A dairy farmers thought that the state 
board of health requirements were 
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causing them a lot of unnecessary ex- 
pense. At the time, the farmers were 
confused by the fact that the Grade A 
administrators of the Chicago milkshed 
realized the need for safe water and 
started to evaluate the water supply 
requirements of the milk ordinance and 
code of USPHS, which were revised 
in 1953 and which had requirements 
similar to the Wisconsin statute. 
Today, when the Grade A administra- 
tors enforce the federal requirements, 
a reasonable state statute on well drill- 
ing should not affect the average dairy 
farmer. 


Manufacturers 


Manufacturers of well equipment are 
probably not too concerned about the 
water law. A standardization of the 
kinds of equipment required, however, 
should be beneficial to manufacturers. 
It does away with the need to stock 
many varieties of supplies, such as 
well casings. Even more significant 
is the fact that the regulations in- 
creased the drillers’ demand for better 
quality equipment. 


Industry in General 


Industrial water users in general 
support the law. Food processors, 
especially, cannot risk the chance of 
a contaminated water supply. Indus- 
trial wells whose waters are not used 
for human consumption are not regu- 
lated under the Wisconsin statute. 
They are, however, subject to review 
under another statute, also adminis- 
tered by the state board of health, 
regulating high-capacity wells. The 
board has the right to condition a well 
construction permit and try to avoid 
the possibility of contamination. 
Where a high-capacity well (100,000 
gpd) is drilled, the well owner must 
apply for a permit. 
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Recreational Areas 


Recreational areas also have an 
interest in safe water, for tourists 
naturally expect it. If word gets out 
that a recreational facility does not 
have safe water, its business can be 
ruined. An example of this occurred 
in Door County, Wis., several years 
ago. The state board of health knew 
of the unsatisfactory water conditions 
in a particular area, but the persons 
responsible did not cooperate with the 
board in remedying the situation. 
Everything came to a head with an 
outbreak of dysentery that ruined the 
reputation and tourist business of the 
area for a long time. After that inci- 
dent, the state board of health was 
given cooperation. Unfortunately, this 
case illustrates the unhappy but com- 
mon occurrence of people failing to 
remedy a potential danger until some- 
thing unpleasant actually happens. 


Success of the Law 


_ In retrospect, the two most impor- 
tant elements of the Wisconsin law are: 
[1] the provisions for revocation and 
suspension of permits, which give the 
law its teeth; and [2] the regulation 
of pump installers, for complete control 
of possible sources of contamination. 
Through the years, the number of 
registered well drillers has remained 
relatively constant at 400. The num- 
ber of pump installers is approximately 
1,700. It is estimated that there are 
300,000 rural wells in Wisconsin. 
About 8,000-10,000 drilled wells, in- 
cluding new wells and modifications of 
old wells, are worked on each year. 
As evidence of the success of the 
Wisconsin law and its administration, 
the percentage of water samples found 
unsafe by the state laboratory of hy- 
giene has now dropped to 20 per cent, 
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compared to the 70 per cent level of 
1935. These figures include all sam- 
ples submitted from all sources, includ- 
ing tests for new wells and old. 


Conclusions and Policy Implications 


Some of the insights gained from 
Wisconsin’s experience with the pas- 
sage and administration of its drinking 
water law may be helpful to the devel- 
opment of other water regulations and 
allocation laws. 

Students of government have always 
been plagued by the difficulty of over- 
coming public apathy and arousing 
public action before a problem has be- 
come so serious that its nature is obvi- 
ous. If definite information about the 
number of unsafe well samples had not 
been available to more or less shock 
the people inte action, it is doubtful 
that the water law would have been 
passed in 1935. The situation is simi- 
lar today. Several humid states, in- 
cluding Wisconsin, are experiencing 
difficulty with the laws governing allo- 
cation of rights to water. As was done 
prior to the passage of Wisconsin’s 
drinking water law, responsible per- 
sons should now be collecting informa- 
tion that will point up the problem to 
the public, so that a decision can be 
made before matters become critical. 
Some of the data needed can be found 
in well logs required by the well driller 
regulation. It must be mentioned 
again that these data should be ob- 
tained in a manner that will not arouse 
well driller opposition, which could 
frustrate the efforts of states trying 
to provide safe water supplies. 

New regulations to meet new prob- 
lems are the result of a process that 
takes place over a period of time. The 
important provision regulating pump 
installers, ignored until 1953, and the 
regulation of well pits came about 
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gradually. The one best or ideal law 
cannot be passed once and for all. 
Any legislation is the culmination of 
a series of compromises. Critical pre- 
visions must be considered first, other 
items added later. Legislation should 
not be discussed only as an academic 
ideal but also as a practical and pos- 
sible solution to a given problem at 
a specific time. 

_ Then there is the problem of estab- 
lishing general rules where’ widely 
varying conditions exist. Well con- 
struction rules are based on geologic 
and ground water conditions. It has 
been suggested that Wisconsin estab- 
lish water use zones as a basis for 
regulation. This idea is based on the 
knowledge that some areas have criti- 
cal water problems; other areas have 
plenty of water and either do not need 
to be regulated or require regulations 
different from those of critical areas. 
It is very difficult, however, to draw 
lines on a map setting up practical 
zones. Geologists say that they do not 
yet know enough to set up specific 
zones based on scientific knowledge. 
Even when the experts believe that 
they have enough data to zone an area, 
and agreements are made on the divid- 
ing lines, which happened with Wis- 
consin forest zoning, the final partition 
of land may be quite different than was 
planned. Although zoning decisions 
may be based on the best technical data 
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available, the final plan depends on 
what the public wants. 

A regulatory body must be ade- 
quately staffed and financed if it is 
to do more than just check on com- 
plaints of violations of a statute. The 
available staff must be large enough to 
carry on advance planning and to pre- 
sent a program of improvement and 
development. 

Finally, custom and practice are im- 
portant considerations in the develop- 
ment of formal regulations. An im- 
portant factor in the passage of the 
well driller regulation was the coopera- 
tion among well drillers within their 
association, and an awareness that the 
regulation protected the capable driller 
against the irresponsible practices of 
drillers who did substandard work that 
gave the entire industry a bad reputa- 
tion. As conflicts among ground water 
users increase, information should be 
gathered on how these conflicts are 
now being resolved, though no formal 
procedures and laws may be available 
yet in many states. . 
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HE program of the Ontario Water 

Resources Commission (OWRC) 
is now well advanced. Of particular 
interest is the legislation that gave rise 
to a new kind of administration, the 
work involved in enabling this admin- 
istration to operate, and the steps that 
have been taken to date. 

Programs pertaining to water re- 
sources were put under the control of 
a commission by an act passed in 1956. 
Such an act was unique in Canada, 
and elsewhere, insofar as the contents 
of the legislation were concerned. It 
is interesting that similar legislation 
has since been passed in the province 
of New Brunswick. The legislation 
in Ontario had as its objective an ade- 
quate supply of water to all communi- 
ties, under the most favorable condi- 
tions of finance and administration. 
The construction of sewage facilities 
to protect the water resources of the 
province was made a part of the pro- 
gram. This move recognizes princi- 
ples that are of the utmost importance 
in the development and orderly prog- 
ress of any country. 


Need for Program 


A program like Ontario’s is under- 
taken because conditions require it. 
Events preceding the 1956 act clearly 
pointed to the urgent water supply re- 
quirements in parts of the province 
where a growth in population was ex- 


pected. It was also clearly shown 


that water resources must be guarded 
against the ravages of pollution. A 
better understanding of the need for 
a new program may be had from an 
analysis of the factors, which devel- 
oped over a period of time. 

Ontario has a population of more 
than 5,500,000. It covers an area of 
412,582 sq mi, compared to a total of 
3,845,794 sqmi for all of Canada. 
The scattered distribution of popula- 
tion creates problems where commu- 
nity projects are involved. Southern 
Ontario has the highest concentration 
of population and has been a focal 
point for industrial growth. Oppor- 
tunities for continued growth are 
great, but the problems associated with 
it are also great. 

It is recognized that for any area, 
growth and human betterment cannot 
be sustained unless there are adequate 
water supplies available. These sup- 
plies are a great naticnal asset, and 
their quality must be protected at all 
costs. The importance of the Great 
Lakes system to southern Ontario is 
clearly evident. Large communities 
and industries have developed near 
these waters for many years. Now, 
as communities and industries move 
inland, the adequacy of water supplies 
and the prevention of pollution take 
on a new significance. 

Many inland communities in south- 
ern Ontario are confronted by water 
supply problems. Rapid runoff and 
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the resulting decrease in stream flows 
during the summer months make pol- 
lution a serious problem. Costs of 
water development and transportation 
have risen sharply, and high interest 
rates have added to the financial bur- 
den. It is even more essential to pro- 
tect local water supplies from pollution 
when the cost of obtaining water from 
remote sources is so great. When 
water must be piped long distances, 
or when the most economical arrange- 
ment is necessary for sewage and 
waste disposal, there is an advantage 
in dealing with these on a regional 
basis for a number of municipalities, 
rather than having each municipality 
attempt to solve its own problems. 
Individual efforts in the past have not 
led to the most effective soiutions to 
these problems. 


Government Action 


The adverse conditions that might 
affect Ontario’s water resources were 
foreseen by the government of the 
province, and a water resources and 
supply committee was appointed in 
1955 to inquire into and to advise on 
a constructive program. The commit- 
tee consisted of five members, who 
made a report that same year. Legis- 
lation, made effective in April 1956, 
led to the appointment of a water 
resources commission consisting of five 
members. This first legislative enact- 
ment authorized the development of 
an organization and the necessary pro- 
cedures for carrying out the program. 
The bill was considerably altered in 
April 1957 and was named the Ontario 
Water Resources Commission Act, 
1957. Other amendments were made 
in 1958. With this legislation, the 
commission was able to proceed ag- 
gressively to gain its objectives. 
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OWRC Act 


The broad scope of authority given 
to OWRC is specified in Section 16 
of the Ontario Water Resources Com- 
mission Act, which reads as follows: 


Notwithstanding any other Act, it is 
the function of the Commission and it 
has power, 

a. To control and regulate the collec- 
tion, production, treatment, storage, trans- 
mission, distribution, and use of water 
for public purposes and to make orders 
with respect thereto 

b. To construct, acquire, provide, oper- 
ate, and maintain water works and to 
develop and make available supplies of 
water to municipalities and persons 

c. To construct, acquire, provide, oper- 
ate, and maintain sewage works and to 
receive, treat, and dispose of sewage 
delivered by municipalities and persons 

d. To make agreements with any one 
or more municipalities or persons with 
respect to a supply of water or the recep- 
tion, treatment, and disposal of sewage 

e. To conduct research programs and 
to prepare statistics for its purposes 

f. To perform such other functions or 
discharge such other duties as may be 
assigned to it from time to time by the 
Lieutenant-Governor in Council. 


The major features of this legisla- 
tion may be considered in two parts: 
one dealing with the supervision by 
the commission of all water and sewage 
works in the province, the other having 
to do with the construction of water 
and sewage projects by the commis- 


sion for municipalities and other 


bodies. 


OWRC Supervision 


For many years the Ontario De- 
partment of Health was authorized by 
public health legislation to supervise 
water and sewage facilities built and 
maintained by municipalities or indi- 
viduals. This was similar to what was 
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done in other provinces of Canada and 
in most of the United States. Under 
the Water Resources Commission Act, 
legislation contained in the Public 
Health Act not only was transferred 
to the commission but also was consid- 
erably expanded and altered to permit 
more effective control. This was 
especially so with regard to stream 
pollution. 

This new program for the construc- 
tion of water and sewage facilities is 
a distinct departure from the proce- 
dures of the past. Furthermore, it is 
believed to be different from practices 
followed in other countries. The ob- 
ject is to help municipalities meet their 
demands for these facilities. The com- 
mission offers financial aid as well as 
expert technical assistance in the plan- 
ning, construction, and operation of 
the facilities. This procedure obviates 
a municipality’s need to issue bonds or 
to borrow money for water supply and 
sewage disposal projects. 


Construction Procedures 


The procedure followed by the 
commission in its construction pro- 
gram has several new features not 


otherwise utilized in Ontario. In the 
first place, any municipality is free to 
decide whether it wishes to do its own 
work or have the commission do it. 
The services of the commission are 
available to any municipality, but no 
effort is made to urge that a project 
be turned over to OWRC. The chief 
desire of the commission is to see that 
the work progresses. If the munici- 
pality so requests, an agreement can 
be made between it and the commis- 
sion, under which the latter under- 
takes to design, build, finance, and 
operate the water or sewage project. 
A standard form of agreement is used, 
subject to minor alterations depend- 
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ing on local conditions. This agree- 
ment on a project may involve one 
or several municipalities, as well as 
industries. It may concern very small 
utilities or very large ones. Particu- 
lar emphasis is placed on joint proj- 
ects that will serve a number of mu- 
nicipalities, whether these projects be 
for water supply or sewage disposal. 

Projects undertaken by the commis- 
sion are, in general, confined to those 
for the supply, treatment, and deliv- 
ery of water through feeder mains 
to the contracting party’s distribution 
system, or to trunk sewers, treatment 
plants, and sewer outfalls. Only for 
small communities does the commis- 
sion undertake to construct local water 
distribution mains or a sewage collec- 
tion system. In these instances, there 
is a definite advantage in having all 
the work done under one contract and 
under one management. 

When the agreement has been ap- 
proved by both parties, the commis- 
sion proceeds with the necessary plans 
and specifications. The policy of the 
commission has been to appoint con- 
sulting engineers to do the design 
work and the field supervision during 
construction. Thus, the consulting 
engineer is an employee of the com- 
mission rather than of the munici- 
pality. He engages the resident engi- 
neers and field staff to supervise con- 
struction. The commission, on its 
own, maintains a construction branch 
to deal with this work and to insure 
that the project is carried out to its 
satisfaction. 

All contracts for these projects are 
awarded by the commission, and the 
complete program is under its direct 
supervision. Payments are made to 
the contractor as the work progresses, 
to the suppliers of equipment, and to 
the consulting engineers. In this way, 
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no payments are made by the con- 
tracting municipality until the facilities 
are in operation. 

The agreement beween a municipal- 
ity and the commission is based on the 
latter’s assuming the responsibility for 
the operation and maintenance of the 
utility during the lifetime of the debt. 
When the project is constructed, this 
responsibility passes from the commis- 
sion’s construction division to its oper- 
ating division. The personnel for the 
operations are engaged by and paid by 
the commission. If a small utility is 
involved, which does not require the 
services of a full-time staff, arrange- 
ments may be made to employ on a 
part-time basis some of the employees 
of the municipality. 

The agreement between the munici- 
pality and the commission contains a 
clause whereby at the termination of 
the debt, the utility may be returned 
to the municipality at the request of 
either party. Extensions or enlarge- 
ments of the project may be made 
by the commission at the request of 
the municipality; in this way, the debt 
retirement period may be extended for 
a longer period. Each of these exten- 
sions involves a new agreement be- 
tween the commission and the munici- 
pality. The commission does not have 
the right to extend the original proj- 
ect under the terms of the first 
agreement. 

An important part of this entire pro- 
-gram is the means for cooperation be- 
tween the commission and the mu- 
nicipalities served. Each municipality 
is asked to appoint a local advisory 
committee to work with the commis- 
sion and to deal with all aspects of 
the program. In this way, there is 
a local direction for such matters as 
appointment of employees, wages paid, 
and many other features of adminis- 
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tration. Thus, the activity is related 
to local conditions rather than to one 
set of standards or requirements for 
the entire province. 

The commission offers to each mu- 
nicipality extensive services for the 
operation of utilities. In technical 
matters, the activity of the local engi- 
neering staff is coordinated with the 
specialized activities of the commis- 
sion’s personnel. In small munici- 
palities, where new utilities are being 
installed and where there has been 
little experience with such projects, 
the commission advises on all aspects 
of administration, including rate 
structures, bookkeeping, and records. 
In this way, at no cost, each munici- 
pality is granted full use of the com- 
mission’s laboratory facilities and its 
technical staff. 


Financial Arrangements 


The financial arrangements for the 
projects constructed and operated by 
the commission are an important part 
of the overall program. Stringent 
money conditions, such as high interest 
rates, and the difficulty of obtaining 
loans have added to the burdens of 
municipalities in financing undertak- 
ings on their own. With the plan 
offered by the commission, the munici- 
pality does not issue or sell any deben- 
tures or bonds. Money is advanced 
by the commission; the credit of the 
province backs up the debt. The debt 
is paid back over a long period, 30 
years in most instances, but this may 
be varied according to the wishes of 
the municipality. The interest rate is 
the actual cost of money borrowed 
by the province. This rate is usually 
lower than it would be if the munici- 
pality borrowed money on the open 
market. The indebtedness of the com- 
mission can be met by the sale of its 
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own bonds, which are guaranteed by 
the province. The commission can 
also borrow directly, as it has to date, 
from the provincial treasurer, thereby 
benefiting from the savings that come 
from large-scale borrowing. 

This method of financing has a num- 
ber of advantages in addition to the 
more favorable interest rate. One is 
the flexility of the agreement. The 
municipality makes no payment to the 
commission until the utility is put into 
operation. The debenture period may 
be adjusted to suit the municipality. 
Principal payments may be deferred 
at the outset and for as long as 5 years 
after the work is completed. The in- 
terest rate will vary each year, and 
as the prevailing interest rate is low- 
ered, the municipality benefits from 
further savings. 

In Ontario, all financial obligations 
to be incurred by municipalities come 
under the supervision of the Ontario 
Municipal Board. The board thus de- 
termines whether the municipality is 
capable of paying back the money it 
wants to borrow. This same require- 
ment applies whether the municipality 
is doing the work on its own or turning 
the project over to OWRC. In the 
latter instance, the commission deals 
directly with the board for the 
municipality. 

When a number of municipalities 
are involved with a single project, the 
financial agreement provides for the 
allocation to each municipality of that 
part of the capital debt for which it 
will be responsible to the commission. 
The cost of the water delivered or the 
sewage treated is based on the capital 
debt and the actual cost of operation. 
At present, the commission is under- 
taking sewage projects in which a 
number of municipalities will be pro- 
vided with joint services, including 
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trunk sewers as well as treatment 
facilities. 

The basis of all financial agreements 
with municipalities is that they shall 
pay to the commission the actual costs 
of the debt and services rendered. 
The latter does not include the cost 
of the commission’s supervisory serv- 
ices, only the cost of those operators 
actually working on the project. No 
money grants are involved in these 
programs. The contracting munici- 
pality will pay quarterly to the com- 
mission an estimated amount of the 
capital debt and operating charges, 
as well as a reserve fund for contin- 
gencies, repairs, and replacements. At 
the end of the year, after the actual 
costs are totaled, an adjustment is 
made with the municipality. These 
financial procedures relieve the mu- 
nicipality of all details involved in bor- 
rowing money for capital works. 


Supervision of Sewage Facilities 


Another aspect of the commission’s 
program deals with the supervision of 
sanitation in sewage plants and water 


utilities. This supervisory activity is 
similar to that normally carried out 
by a provincial health department. 
All plans for the installation of water 
and sewage facilities, or the extension 
of existing facilities, require the ap- 
proval of the commission before con- 
struction begins. In this way, the 
commission has broad powers to deal 
with the water resources of the prov- 
ince and the right to regulate water 
use. 

Great emphasis is placed on the con- 
trol of stream pollution. If water re- 
sources are to be made available for 
maximum use and public benefit, pol- 
lution control must be enforced rigidly. 
The commission, by law, is empowered 
to protect all water supplies. Heavy 
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penalties are provided for the infringe- 
ment of pollution regulations. A de- 
parture from the usual public health 
provision against pollution is that, 
under the commission’s program, pol- 
lution control is not confined only to 
those conditions affecting public health, 
but also to any condition that may 
impair the quality of a receiving water- 
course. Since the inception of the 
commission, a good deal of its activity 
has been devoted to sewage and waste 
disposal and to the abatement of stream 
pollution. 


Results of Program 


The program of the commission is 
still in its early stages; the OWRC 
Act came into effect only in April 
1957. It is gratifying to note the 
number of projects that have been 
undertaken since that time. To date, 
agreements have been made with mu- 
nicipalities for 83 projects, involving 


an estimated expenditure of approxi- 
mately $40,000,000. These include 40 
water supply projects and 43 sewage 


facilities. Twenty-four of these are 
already in operation; others are in 
various stages of development. In 
many other instances, agreements are 
pending, and the preliminary engineer- 
ing work is now being done. Water 
will be pumped for considerable dis- 
tances, and sources of water supply, 
both surface and underground, will be 
developed wherever they are consid- 
ered most advantageous. Sewage 
treatment will be provided to suit local 
needs, and trunk sewers will be con- 
structed to treatment plant sites or to 
outlets. Sewage treatment and pollu- 
tion control will be regarded not as 
functions limited to each municipality, 
but as the concern of an entire area. 
Therefore, regardless of the area in 
which a municipality is located, its sew- 


ALBERT E. BERRY 


Jour. AWWA 


age treatment facilities may operate in 
conjunction with those in adjacent 
areas. Such projects will result in ef- 
ficient and economical operations for 
all concerned. 


Summary 


A review of the program of OWRC 
emphasizes the significance of its ob- 
jective to facilitate the development of 
water supplies and sewage disposal 
plants for all municipalities, whether 
they be situated inland or near large 
bodies of water. The province has 
adopted a program for the develop- 
ment and conservation of water re- 
sources and for pollution abatement, 
with full protection of all watercourses 
in the province. This program per- 
tains to municipalities and industries. 
A great deal of effort is being devoted 
to making surveys of all water sources 
and for determining the discharges to 
watercourses. Special efforts are 
being made for the control of drainage 
outfalls in municipalities. In this way, 
it is hoped that all streams will be 
cleared of pollution. This is a further 
step in a program aimed at close co- 
operation between the province and its 
municipalities. The results obtained to 
date have been most gratifying, in spite 
of the large expenditures required for 
these works. It is not possible to pre- 
dict accurately the length of time 
needed to deal with these major pro- 
grams and, especially, to eliminate all 
stream pollution. The work, however, 
is proceeding rapidly. Municipalities 
and industry have cooperated splen- 
didly with the commission. 

Modern methods of water purifica- 
tion are being employed in commission 
programs. The degree of treatment of 
sewage and industrial wastes depends 
on how much protection is required 
to preserve the quality of a water- 
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course. Naturally, this will vary with 
local conditions. The trend, however, 
is definitely toward more complete 
treatment and for raising the standard 
of stream sanitation throughout the 
province. As the treatment plants 
come into operation, rigid control will 
be exercised by the commission to pre- 
vent the discharge of untreated or in- 
adequately treated wastes that might 
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pollute water supplies. In this way, 
it is believed that water problems re- 
sulting from expanding populations 
and industries can be held to a mini- 
mum. At the same time, streams can 
be utilized for the disposal of effluents 
without undue impairment of water 
quality. With the cooperation of those 
participating, the province cannot fail 
to achieve its objectives. 


Revision of Steel Pipe Standards (AWWA C201, C202) 


On Jul. 17, 1959, the AWWA Board 
of Directors approved several changes 
in AWWA C201-—50—Standard for 
Electric Fusion Welded Steel Water 
Pipe of Sizes 30 Inches and Over, and 
in AWWA (C202-49—Standard for 
Steel Water Pipe of Sizes up to But 


Not Including 30 Inches. The revised 
standards have been redesignated, re- 
spectively, “AWWA C201-59” and 


“AWWA C202-59.” The 


sections will read as foliows: 


revised 


AWWA C201 


3-2.1.1. Steel plates shall conform to 
ASTM A283, Grades B, C, or D, of 
latest revision, or to other grades of steel 
having strength and _ weldability of 
proved equality; all as specified by the 
purchaser. 

3-3.12.8. Plain Ends Fitted With 
Flanges: Ends to be fitted with flanges 
shall have the longitudinal or spiral weld 
beads on the pipe ground to plate surface 
for a distance 1 in. greater than the hub 
depth of the flange to be attached. 
Flanges shall be of the type specified in 
AWWA C207 and shall be welded to 
the pipe as specified and shown therein, 
or as otherwise specified by the purchaser. 
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4-1.2.7 [regarding supplementary de- 
tails to be provided by purchaser]: The 
maximum number of longitudinal and 
girth seams permitted in each fabricated 
pipe section or the maximum number of 
lengths of mill pipe which are to be 
jointed in accordance with Sec. A4-2 in 
the Appendix to this standard. 

42.2.2. Steel plates for fabricated 
pipe shall conform to the chemical re- 
quirements of ASTM A283, Grades B, 
C, or D, of latest revision, or to those 
of other grades of steel having strength 
and weldability of proved equality; all as 
specified by the purchaser. 

4-2.4.2. Steel plates for fabricated pipe 
shall conform to the physical properties 
of ASTM A283, Grades B, C, or D, of 
latest revision, or to those of other grades 
of steel having strength and weldability 
of proved equality; all as specified by 
the purchaser. 

4-3.9.8. Plain Ends Fitted With 
Flanges: Ends to be fitted with flanges 
shall have the longitudinal or spiral weld 
beads on the pipe ground to plate surface 
for a distance 1 in. greater than the hub 
depth of the flange to be attached. 
Flanges shall be of the type specified in 
AWWA (C207 and shall be welded to 
the pipe as specified and shown therein, 
or as otherwise specified by the purchaser. 
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Need for Demand Meters 


Panel Discussion 


A panel discussion presented on Jul. 16, 1959, at the Annual Confer- 


ence, San Francisco, Calif. 


George H. Dann 


Executive Vice-Pres., Philadelphia Sub- 
urban Water Co., Bryn Mawr, Pa. 


WING to the heavy loads placed 

on most water systems by in- 
creasing demands in the last 10-15 
years, millions of dollars have been 
spent on construction, improvement of 
operations, training of personnel, and 
public relations. It is felt that a fair 
share of the cost of improved service 
has not been charged against those 
customers who have, for the most part, 
made the expenditures necessary. The 
water supply agency must be equipped 
to meet the peak loads placed upon its 
facilities at any moment; in addition, 
it must meet any unusual demand 
problem peculiar to its system. Those 
customers who are largely responsible 
for peak loads should be billed partly 
according to the extent to which the 
utility must be ready to serve them. 


The Problem 


Many water utilities serve a number 
of golf courses ; the author’s utility, for 
example, serves 26. To supply these 
golf courses with the water they may 
demand during their peak use period, 
a certain supply, treatment, pumping, 
transmission, and distribution capacity 
must be provided. During dry pe- 
riods, the demand for golf course 
sprinkling increases. The demands 
placed upon the system by these cus- 
tomers have been fantastic as com- 


pared to the normal summer peak de- 
mands. After a rainy period the same 
customers use little or no water, but 
facilities must nevertheless be provided 
to serve them if and when their needs 
increase. 

Most water utilities serving pri- 
marily domestic customers experience 
peak loads during the early evening 
lawn-sprinkling hours. This poses the 
question of whether a demand charge 
should be imposed on those domestic 
accounts. This, of course, is a problem 
that must be resolved by each water 
utility after a study of the peak de- 
mands and the rate schedule. In the 
majority of instances it is doubtful that 
the installation of demand instruments 
on normal domestic services would be 
economically feasible. Consumers with 
swimming pools, nonrecirculating air- 
conditioning units, and automatic lawn 
sprinklers should be distinguished 
from the average domestic consumer 
and be required to pay for service on 
a different basis. 

Some time ago a real estate devel- 
oper made application to the author’s 
firm for water to supply 95 homes in 
a remote section. Each home was to 
have a swimming pool of 30,000-gal 
capacity. It is not unlikely that each 
of the pool owners would choose the 
same sunny spring day to fill his pool. 
It is estimated that to fill the 95 swim- 
ming pools in a 24-hr period, 1,975 
gpm, or 2.85 mgd, would be required. 
Such a demand would require a 16-in. 
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supply main, which would cost 
$425,000; whereas the largest main in 
the general area is only 8 in. in di- 
ameter. Mere extensions of the nor- 
mal distribution mains would give ade- 
quate service for normal customers. It 
is true that the peak for the swimming 
pool demand could be met with ground 
level storage at a cost of approximately 
$100,000. If the swimming-pool de- 
mand were coupled with abnormal 
sprinkling demands, however, the stor- 
age facilities could not be replenished. 
Although demand-metering equipment 
is not advocated for average domestic 
customers, the swimming-pool example 
is certainly not average, even though 
the modern trend is in that direction. 
Many other facilities, such as large 
air-conditioned buildings and certain 
industrial and commercial plants, use 
large quantities of water. Unfortu- 
nately these customers are not always 
new accounts in outlying districts; ex- 
isting customers who have been sup- 
plied through an adequate distribution 
system may make certain changes that 
increase their water requirements and 
adversely affect the distribution system. 
These facilities normally impose high 
loads just at the time the system load 
is at its peak. This is especially true 
in areas where a great percentage of 
the water produced is consumed by in- 
dustria! and commercial plants. Even 
though high demands may not occur 
simultaneously with the peak loads in 
residential areas, they do tend to in- 
crease the time factor and prolong the 
system peak loads. A customer who 
imposes heavy demands does not pay 
his fair share of the cost of providing 
water during the critical periods. 


Need for Demand Meters 


There should be some _ means 
whereby heavy demands on the system 
could be measured and a fair and equi- 
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table charge could be made—a charge 
that should be paid to offset large 
capital investments and high operating 
costs. The only equitable method of 
allocating this cost is to determine the 
instantaneous demand imposed by each 
customer. Quarterly or monthly 
meter readings may show high con- 
sumption during various periods or 
certain seasons of the year, and those 
who impose such abnormal loads 
should pay the expense of the addi- 
tional facilities required for the serv- 
ice. Other customers may impose 
extreme loads that cannot be deter- 
mined by monthly or quarterly read- 
ings. The customer who uses large 
volumes of water at certain hours of 
the day or certain days of the week 
should also pay his proper share. Al- 
though his overall consumption may 
not be excessive, instantaneous demand 
is a very important factor. The cost 
allocation should be a function of both 
the instantaneous demand and the total 
use in each billing period, and the de- 
mand meter provides a logical means 
of measuring this demand. 

Other types of utilities have been 
faced with the problem of excessive 
loads; the electric industry solved it 
with demand metering years ago. 
Why then, with the advanced tech- 
niques that the water industry uses in 
other phases oi its operation, does it 
still adhere to long outdated metering 
and billing methods? 

The responsibility of solving the 
problem rests with the water utility 
manager. He must tell the equip- 
ment manufacturer just what tools are 
required and develop specifications for 
their manufacture. In addition, rate 
scheduling must be developed so that 
demand metering equipment may be 
effectively utilized to indicate the influ- 
ence of the demand of each customer 
on the system loads. 
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Pig. 1. Hourly Variation in Demand Rates for Several Service Types 


Parts a and b show the demand variations for two industries; Part c, a golf course; 
Part d, an apartment ; Part e, a school; and Part f, a hospital. The curves are based 
on actual field test data and no one curve is intended to be typical of all members of 
a service type. They do, however, give an indication of the wide variation in de- 
mands imposed by various customer classes. The diversity is great within each class, 
although a definite pattern is evident. 
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Before a demand-metering program 
is initiated, the public must be edu- 
cated to understand the problems 
caused by peak loads. Every effort 
must be made by the industry to aid 
the customer in decreasing his use dur- 
ing peak hours, so that he does not pay 
for any unnecessary instantaneous use. 
This may be accomplished by investi- 
gating each customer’s requirements to 
determine the most suitable and eco- 
nomical size of service supply and 
what measures may be taken to install 
devices for water conservation or for 
distributing his demand more evenly. 
Such a program would show the cus- 
tomer that the utility does not wish to 
impose any unreasonable burden upon 
him—that it is making every effort to 
insure the customer that he will be 
paying only his fair share of the 
burden. 

In addition to the effect of excessive 
demands on the water supply system, 
there is another important factor to 
consider. With the inception of de- 
mand meters, peak loads would be 
likely to decrease as the consumers 
realize the economy of distributing 
their water use over a longer period 
of time, thus reducing instantaneous 
demand. This, in turn, would result 
in the more efficient utilization of exist- 
ing facilities, and possibly defer future 
expansion and result in an overall 
saving both to the customer and to 
the utility. 


Field Test Data 


To show the peak demands imposed 
by various classes of consumers, the 
author’s utility made a number of 
field tests during the winter and spring 
months. Recording charts were in- 
stalled on the meters of various cus- 
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tomers on the system. As the investi- 
gations were made in the winter and 
spring months, the consumption fig- 
ures do not include the extra water for 
air-conditioning and abnormal seasonal 
demands that would be added to the 
picture during the summer months. 
Therefore, the data give a conservative 
picture of the problem. From the field 
data a few graphs have been drawn to 
show the daily peak demands of vari- 
ous types of commercial and industrial 
consumers. In these graphs (Fig. 1) 
the average daily consumption is 
shown as well as the variation in de- 
mand with respect to time. 

The water supply industry is being 
forced to face the same problem that 
caused the electric industry to adopt 
the demand meter as a means of equi- 
tably distributing the cost of supplying 
their customers during periods of peak 
loads. This problem has existed for 
a long time, and it may be asked why 
there is so much interest in it at this 
particular time. The Philadelphia 
Suburban Water Co. is interested be- 
cause its territory, which is adjacent to 
a large city in a metropolitan area, 
gives signs that it is ripe for transition 
from an area largely consisting of do- 
mestic customers to an area where a 
much greater portion of the produc- 
tion will be required for commercial 
and industrial use. It is felt that the 
time to plan for this new situation is 
now, rather than after the problem has 
actually arrived. 
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Melvin P. Hatcher 


Brown & Caldwell, Civ. & Chem. Engrs., 
San Francisco, Calif. 


The water supply industry is just 
beginning to realize the need for atten- 
tion to the load factor effects of the 
various classes of service. For years 
the industry was able to depend upon 
a rather constant ratio between maxi- 
mum day and average day and with a 
rather standard form of rate designed 
to account for the load factor in a fairly 
reasonable way. About 10 years ago 
the use of air-conditioning equipment 
began to grow by leaps and bounds. 
This new water use began to impose 
very serious loads on public water sup- 
ply systems, particularly in the mid- 
west. The maximum day for periods 
of air-conditioning use is seven to eight 
times the average day, whereas, for the 
regular run of industrial and commer- 
cial service, the maximum day is about 


14 times the average day.  Aijr- 
conditioning use is an expensive class 
of service and there is no way of re- 
couping the extra cost under a tradi- 
tional rate plan. On the other hand, 
a demand, or two-part, rate would in- 
sure adequate returns for this service. 


Present Applications 


Kansas City, Mo., has another rea- 
son for using a demand or two-part 
type of rate. Before recent annexa- 
tions, 15 per cent of Kansas City’s 
maximum daily demand was accounted 
for by fifteen public water supply agen- 
cies purchasing water at or near the 
city limits for use in adjoining sub- 
urban areas. For 11 years it has made 
use of a demand-commodity rate that 
has also included a factor for a dis- 
tance from the central pumping station. 
This demand-distance rate, which has 
been described in the Journat (1), 
has served quite well. 
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Several years ago Milwaukee made 
its first effort toward a demand rate 
for suburban service. That first effort 
was rejected by the Wisconsin Public 
Service Commission. More recently 
the commission has approved a two- 
part rate for suburban service in Mil- 
waukee and the rate is mandatory for 
five purchasers of water for use out- 
side of Milwaukee. The Milwaukee 
rate is based on the maximum hourly 
demand, whereas the Kansas City sub- 
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Fig. 2. Load Factor for and Cost of 
Commercial Service 


The load factor curve is so drawn that, 
at Point A, for example, 90 per cent of 
the total consumption has a maximum 
day-average day ratio of 2.0 or less. 
Point B is the average maximum day- 
average day ratio for all commercial serv- 
ices. The straight-line graph shows the 
cost of providing service at various de- 
mand ratios. 


urban demand rate is based on the 
maximum day. 

In small systems there appears to 
be need for demand metering when 
some major industry uses as much as 
half of the system capacity. Demand 
metering would provide an adequate 
measure of the cost of service to such 
an industry. 

It has been the author’s feeling that 
whether or not a two-part rate is justi- 
fied for regular commercial and indus- 
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trial service depends somewhat on the 
trend in rates for this class of service. 
Studies of the cost of water service for 
air conditioning have indicated that 
the most equitable type of rate in- 
cludes a demand charge based on air- 
conditioning capacity plus a charge for 
total consumption. A number of such 
rate schedules have been initiated. A 
charge of $40 per ton per year, tenta- 
tively allowed to the St. Louis County 
Water Co., has since been rejected by 
the Missouri Public Service Commis- 
sion. A $7.50 charge at Detroit and 
the $36 charge in Omaha are being 
questioned in the courts and it is not 
known what the outcome will be. If 
charges of this kind are disallowed by 
the courts on the ground that they are 
discriminatory, it may be necessary for 
the water supply industry to adopt a 
two-part rate for the greater part of 
commercial and industrial consump- 
tion. Application of such a rate to all 
service may prove impractical. The 
rate may well have to be made to 
apply to all meters above a certain size 
or on all classes of service with a cer- 
tain maximum daily demand or greater. 

As of the present time, the author 
knows of only two instances of the use 
of such rates; in both instances the 
use has been optional. Milwaukee has 
recently adopted two-part rates for 
individual consumers inside and out- 
side the city limits. The rates for 
service inside the city are a little lower 
than those outside. St. Louis has a 
two-part rate which came about be- 
cause of the insistence of a large 
chemical concern that had a very fa- 
vorable yearly load factor. 

Optional demand rates do not ap- 
pear to be a proper solution. Their 
effect is bound to be that consumers 
with favorable load factors will choose 
the demand rate and thus make neces- 
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sary higher commodity costs for other 
commercial and industrial services. 
Again it appears that the only work- 
able method of demand metering is 
to include all commercial and indus- 
trial customers using meters above a 
certain size or having demands that 
exceed a certain level. 


Kansas City Load Problems 


Several years ago the author made 
a survey of yearly load factor for cus- 
tomers accounting for 30 per cent of 
the yearly commercial and industrial 
consumption in Kansas City. The re- 
sults of that survey are shown in 
Fig. 2. The maximum day was 1.43 
times the average day and this ratio 
ranged from 1.04 to 2.40 for 95 per 
cent of the total consumption. It 
should be noted further that water 
supplied at the 2.40 ratio cost 40 per 
cent more than water supplied at the 
lowest ratio. This range suggests the 
need for a better distribution of costs ; 
demand metering is likely to come, as 
it did in St. Louis, when customers 
with favorable load factors understand 
the extent to which they are subsidiz- 
ing customers with poor load factors. 

To determine demand, Kansas City 
uses a recording instrument attached 
to regular displacement meters. The 
charge for service is based on the 
maximum day in the summer months 
with an extra charge for hourly use 
in the period from 4:30 pm to 8:30 
pm. Charts are changed daily. There 
is a need for metering equipment that 
can provide for combinations of meter 
readings and require less frequent 
chart changes. 
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Roy A. Wehe 


Cons. Engr., San Francisco, Calif. 


A demand-metering program is 
bound to be unpopular at first among 
many customers, particularly those 
whose seasonal water demands are 
fairly pronounced, as demand meter- 
ing would cause them higher billing 
charges. The primary motive behind 
the installation of demand meters prob- 
ably is not to afford lower bills to cus- 
tomers whose load factors are better 
than average, but to collect a more cor- 
rect charge for service to customers 
who impose relatively high demands 
in spite of small volumetric water use. 
The customer whose demand is in- 
ordinately high naturally cannot be 
expected to be in favor of a change 
from a metering system that places 
the burden of the cost of serving him 
on other customers. His position is 
not entirely inexcusable, either, for 
many men in the water supply indus- 


try, itself, question the need and prac- 
ticability of demand metering. This 
latter point of view is further strength- 
ened (particularly in the past) by the 
lack of equipment that would make 
demand metering as practical and eco- 
nomical as conventional methods. 


Basis for Demand Rates 


Owing to limitations of space, only 
a few phases of the problem of demand 
metering may here be explored. Al- 
though there are many differing points 
of view on the subject of demand me- 
tering, the buyer, seller, manufacturer, 
engineer, and economist can all agree 
on certain fundamental concepts that 
stem from the economics of supplying 
water. Some of these are: 


1. The factors that determine the 
cost of supplying water service may 
be conveniently divided into three 
broad categories: demand rate, volume 
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delivered, and customer type (location 
and number). 

2. A water system must be so de- 
signed and operated as to be capable 
of continually supplying the quantity of 
water required at the demand rate, 
even during peak periods. 

3. The total revenue received for 
water service in the overall system 
must not be less than the cost of pro- 
viding the service for the entire system. 

4. Water use characteristics may 
vary greatly between different classes 
of customers and between customers 
within a class. Such variation is not 
only in the volume delivered but also, 
more importantly, in the relationship 
between the average demand rate and 
maximum demand rate. 

5. The ratio of the peak demand 
imposed by a customer to his average 
demand is one of the important factors 
that determine the cost of service. 
Generally speaking, a low load factor 
results in higher unit costs than a 
high load factor. 

6. The blocked, volumetric rate 
schedule, as normally used, is capable 
of only partly assessing those vari- 
ations in the cost of service that are 
due to differing customer demand 
characteristics—and then sometimes 
only very inadequately. 

7. It is in the general interest of 
both the seller and the customer to 
improve the water consumption pattern 
of the system and reduce discrimina- 
tion and preference in billing different 
classes of customers and different cus- 
tomers within a given class. 


Need for a Change 


Depending upon one’s point of view, 
it may be either a hindrance or a 
blessing that the water industry has 
not had to compete with an alternative 
industry, as have the electric and gas 
industries. 
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Demand metering has been used in 
the electric industry for many reasons, 
including the adaptability of the prod- 
uct to a constantly increasing multi- 
plicity of uses and the necessity to meet 
competitive price conditions. Through 
the use of demand metering, a rate 
schedule can be made to correspond 
with the pattern of costs of service or 
to meet a competitive cost pattern. 

In the water industry, the time is 
rapidly coming when both the utility’s 
and the customer’s interests will re- 
quire more adequate means of meter- 
ing and billing for water service. It 
will be necessary that charges be more 
properly assessed in order to cope with 
the constantly increasing capital cost 
of providing water supplies for the 
needs of a growing population and a 
rising standard of living and to encour- 
age a more judicious use of system 
facilities. An increase in volumetric 
use for a given demand means lower 


system costs and permits lower charges 
for water service. 


Field of Application 


The field of application for demand 
metering is fairly clear—that is, large 
water services such as for resale, 
wholesale, or redistribution, and for 
large industrial, municipal, or special 
water uses. Included in this category 
are customers who have supplemental 
water supplies. Many smaller water 
systems may have few, if any, such 
services, and, therefore, it might be 
urged that demand metering is of no 
practical concern to them. There is 
a phase of demand metering that can 
be applied to all systemis, however; 
check metering of selected service in- 
stallations can help any utility better to 
understand the demand characteristics 
of its system. Such checks not only 
supply useful information about day- 
to-day operations and system design, 
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but they also provide information that 
permits a more intelligent approach to 
rate structure design, and they are 
therefore of real benefit both to the 
customer and to the utility. 

Substantial benefits are possible 
through the application of demand rate 
structures where they can be applied 
advantageously through use of ordi- 
nary volumetric meter readings. By 
utilizing the consumption in the maxi- 
mum month during the last period of 
11 months as the monthly demand 
constant and the recorded monthly 
volumetric consumption, seasonal vari- 
ations in customer demands may be 
readily assessed and appropriate rate 
structures may be established. Such 
a method should be more acceptable to 
the customer, as the sharp peak de- 
mands within the month would be de- 
pressed. An examination of a year’s 
consumption by months _ generally 
shows that such a basis for charge is 
reasonably effective as a step toward 
demand metering. If the seasonal 
variations are minor, there may be 
little need for demand metering. 


Demand Period 


In demand metering, 24-hr demand 
period is generally viewed as a suffi- 
ciently short unit, although the hourly 
demand is commonly used in the elec- 
trical industry. Electric power cannot 
be stored, and when a customer im- 
poses a kilowatt of demand at the 
place of use, that power must be in- 
stantaneously available from genera- 
tion and transmitted to the customer. 
In the gas industry, the 24-hr period 
is generally used as the unit for de- 
mand calculations. Gas may be stored 
to meet hourly fluctuations in demand 
within the distribution service area. 
This is also usually true in a water 
system, where local storage is pro- 
vided to an even greater extent. 
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In the author’s opinion, if demand 
calculations are made on the maximum 
deliveries over a 24-hr period, the de- 
mand rate can usually be adequately 
assessed. It must be remembered that 
several customers who periodically im- 
pose high demands as compared to 
their average demands may collec- 
tively afford a diversity in the system 
load for other customers to utilize, be- 
cause they do not impose the demands 
simultaneously. From the viewpoint 
of the buyer, demand rates based on a 
24-hr period would be more acceptable 
than rates based on a shorter period. 
Greater equity would also result be- 
tween customers, especially if the 
simultaneous-demand theory is used to 
spread the costs between customer 
groups rather than a nonsimultaneous- 
demand basis. 


Summary 


Demand metering may initially gain 
rather limited customer acceptance. 


The industry must, itself, better under- 
stand, and believe in, advantages of 
demand metering. When demand me- 
tering and billing are realistically ap- 
plie for classes of service to which it 
is adaptable, it has a real place in the 
water industry and not only makes 
more equitable billings, but also as- 
sists in developing better water use 
characteristics and hence lower opera- 
tion costs. 

The water industry should view de- 
mand metering as a tool, which, when 
properly put to use, can provide a 
better means to apportion costs and 
revenue requirements between differ- 
ent customer groups. This can be 
done in two ways: [1] through actual 
demand metering, where justified, of 
certain classes of customers, and [2] 
by making demand checks of the large 
group of customers for whom demand 
metering is not practical, in order to 
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secure sample data that will enable the 
utility to plan and operate more intel- 
ligently as well as to improve its rate 
structure. 


W. Victor Weir 


President, St. Louis County Water Co., 
St. Louis, Mo. (deceased). 


In discussions of the need for de- 
mand registering water meters it must 
be recognized that equipment that will 
provide data for demand billing is al- 
ready available, if any utility wishes to 
use it. This equipment, which is avail- 
able from several manufacturers, usu- 
ally consists of a graphic recorder con- 
nected mechanically to a selected hand 
on the meter dial. The water use data 
can be recorded on a daily or a weekly 
chart and can be interpreted to give 
the actual demand for any selected pe- 
riod. Equipment of this sort has been 
used for a number of years by the 
Kansas City (Mo.) Water Depart- 
ment, to allow it to bill a limited num- 
ber of customers on a demand basis. 
It is used by many other utilities to 
obtain information concerning cus- 
tomer use of water. 


Present Practices 


Some water utilities are presently 
following demand billing practices. In 
addition to the Kansas City practice, 
which covers water sales to outside 
water utilities, undoubtedly many in- 
stances of demand billing can be cited. 

Demand charges are made on non- 
conserving water cooled air-conditioning 
equipment in a number of cities. Ajir- 
conditioning equipment has a fairly 
consistent requirement of water per 
ton of capacity in any specific locality, 
and it has a reasonably consistent pat- 
tern of use. By correlating capacity 
and use, a load factor can be developed 
and an equitable demand charge can 
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be established, based upon the capacity 
of the air-conditioning equipment. 
The highest charge with which the au- 
thor is familiar is an annual charge of 
$45 per ton levied at Champaign, III. 

The St. Louis County Water Co. 
also has a demand-billing rate that is 
applicable to large commercial, indus- 
trial, and institutional users. At the 
present time there are 58 of 147,000 
customers under this rate program. 
The charge is $120 for the first 60,000 
cu ft (approximately 448,700 gal) or 
less per month and $0.13 per 100 cu ft 
in excess of 60,000 cuft per month. 
The minimum charge per month is 60 
per cent of the maximum charge dur- 
ing any of the months during June— 
September in the 12-month period pre- 
ceding the month for which the bill is 
rendered, but not less than $120. 

In 1958 demand-billed customers 
provided $465,000 of revenue, Mini- 
mum bills based upon the 60 per cent 


ratchet feature were issued in many 
instances and brought in $38,000 of 
additional revenue from the customers 
with lower load factors. 

Another type of demand billing is 
the practice of making charges for fire 


protection service. Charges are based 
upon the cost of readiness to serve— 
adjusted by various subjective (or 
even political) considerations which 
usually reduce the charges, sometimes 
to zero. There is great nonuniformity 
in the practices of utilities in making 
these charges. One privately owned 
utility gets about 2.5 per cent of its 
revenue from private and public fire 
protection, whereas another gets 4.9 
per cent. One municipally owned util- 
ity gets 0.2 per cent from private fire 
protection and nothing from public fire 
protection; another gets 5.5 per cent 
from both sources. 

Another type of demand billing is 
the application of service or minimum 
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charges to the customers. These 
charges generally increase as the size 
of the water meter increases. It is fair 
to say that such demand charges cover 
too small a portion of the actual de- 
mand costs to utilities, particularly for 
larger meters. 


Value of Demand Rates 


Many have said that the water in- 
dustry should follow the electric indus- 
try in adopting demand metering, 
arguing that the electric industry, by 
utilizing this method, has established 
a nondiscriminatory basis for billing. 
It has been generally assumed that the 
demand-billing practices of the electric 
industry are scientific and accurate, but 
this may not be absolutely true. 

The electric industry has widely 
adopted demand rates originated by 
John Hopkinson of England in 1892 
and by Arthur Wright, also of Eng- 
land, in 1896. Some variations have 
been made, such as combining the two 
methods, but the electric industry has 
not deviated far from the principles 
laid down almost 60 years ago. L. R. 
Nash, in his book, Public Utility Rate 
Structures, stated: 


A basic purpose of this book is to por- 
tray rate making not as an exact, scien- 
tific procedure but as a skillful balancing 
of conflicting objectives, a curbing of 
tendencies toward technical complica- 
tions, and an avoidance of undue yielding 
to the public urge for the simplicity pre- 
vailing in other commercial transactions. 
The results of such balancing will differ 
with the character of the service and the 
number of customers involved. The suc- 
cessful builder of rate structures must be 
primarily a philosopher rather than a 
technician. [Emphasis supplied.] 


G. C. Delvaille, in an article (7), 
said : 


In actual practice, the main problem 
that confronts the rate engineer is to 


‘ 
" 
A 


1528 W. VICTOR WEIR 


obtain the total amount of money neces- 
sary to operate the utility at a reasonable 
profit with the least compiaints from any 
one class of customers . . . in the final 
analysis, rate making in actual practice 
is a matter of weighing all forces exert- 
ing an influence on rates and [of] exer- 
cising sound judgment. 


Russell E. Caywood, in his book, 
Electric Utility Rate Economics (2), 
has this to say about the philosophy of 
establishing electric utility rates: 


Rates cannot be set above the value of 
service to the customer, if the utility ex- 
pects to get... [its] . . . business; this 
is the upper price limit. Neither should 
rates be set below the incremental cost; 
this is the lower price limit. Within this 
price zone, the utility must use its judg- 
ment as to the price most satisfactory to 
customers and utility alike. 


In developing demand rates, the 
electric industry, of course, makes vari- 
ous allocations of cost. There are five 
well known methods of allocating de- 
mand and seven additional methods of 
allocating both demand and consump- 
tion. These twelve accepted methods 
result in twelve different answers and 
necessarily cover a wide range of pos- 
sibilities. Caywood further said: 


Individual rates are a working compro- 
mise between theory and practice. Nu- 
merous items influence pricing in any 
business, whether regulated or not. 
Costs are nothing more than an alloca- 
tion or distribution of investment and 
expenses: they are not necessarily a 
measure of reasonable rates, but can 
serve as a guide to judgments in the 
rate-making process. 


It should be apparent that demand 
rate practices in the electric industry 
are not necessarily much more accurate 
than the present rate practices in the 
water industry. 

Another indication that the electric 
industry’s rates are not as exact as 
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some might believe is the rate book 
of any large electric utility. Instead 
of containing a few rates to cover dif- 
ferent classes of customers, the rate 
book contains a multitude of rates. 

Comparisons should probably be 
made between the electric and water 
industries concerning the seriousness 
of the fluctuations in demand that 
might suggest a need for demand- 
billing practices. A water utility can 
generally store enough water in its 
distribution system to take care of 
short-term variations in load. The 
electric industry, on the other hand, 
cannot. Reasonable pressure vari- 
ations are not serious in a water sys- 
tem; the pressure might, for example, 
vary between 40 and 60 psi with no 
complaints from customers. In the 
electric industry no such variations 
could be tolerated. Voltage must not 
be allowed to vary more than a very 
tiny amount from normal. 

The electric industry is also more 
competitive than the water supply in- 
dustry. Competition with other power 
and fuel utilities is one of the principal 
reasons that electric utilities have 
changed to demand rates. The use of 
demand rates has allowed them to 
lower their charges and enable elec- 
tricity to compete favorably with other 
sources of energy. Even the water 
supply industry has been affected by 
this, in that the lower power charges 
possible under demand billing have 
caused most water utilities to abandon 
steam or internal-combustion engines 
in favor of electric power. 


Need for Study 


In discussing the need for demand 
meters, the author assumes that a de- 
mand meter for water would be similar 
to the two basic types used by electric 
utilities—that is, that it would be either 
an “indicating” meter, from which the 
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highest demand in a selected interval 
in the period between meter readings 
could be obtained by the meter reader, 
or it would be an “integrating,” which 
either prints or shows graphically the 
consumption in selected intervals of 
15 min, 30 min, 60 min, or 24 hr. 

It has been suggested that if the 
meter manufacturers were to produce 
demand meters at a reasonable cost 
the water industry would, perforce, use 
them. The author disagrees with this 
assumption. If the water industry, or 
any noticeable segment of it, wished to 
utilize demand billing to any significant 
extent it would already be doing so 
with presently available equipment. 
Although the available equipment is 
not inexpensive, its cost could certainly 
be justified if large water users really 
needed to be billed on a demand basis. 

The author does not believe that 
there will be any commercial market 
for demand meters of the types used 
in the electric industry until the water 
industry has developed a basis for uti- 
lizing the records such meters would 
produce. The St. Louis County Water 
Co. might purchase half a dozen addi- 
tional demand-recording attachments 
for use in its 147,000-customer system 
if the units were priced at $100 or less 
and could operate for weekly or 
monthly periods. The instruments 
would be used for customer demand 
information, but would not be used for 
demand billing in the foreseeable fu- 
ture. They would be used only be- 
cause they would be less expensive 
than the equipment presently available. 

The author suggests that AWWA, 
or one of its committees, collect infor- 
mation concerning all current demand- 
billing practices, including those based 
upon estimated demands, readings of 
ordinary meters, or the use of record- 
ing instruments. 
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The water industry will probably 
not find it desirable to adopt the com- 
plicated demand-billing practices used 
by the electric utilities ; they may adopt 
simpler procedures that will encourage 
customers to eliminate undesirable 
peak demands or will cause such cus- 
tomers to pay a penalty for imposing 
abnormal demands on the system. 
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Generally, the investments necessary 
for supply, treatment facilities, pump- 
ing plants, and distribution are deter- 
mined by the imposed demand. In 
order to establish equitable rate struc- 
tures that apportion charges according 
to the capital investment required for 
supply and distribution capacity it is 
necessary to obtain records of con- 
sumer demand. Demand-metering 
equipment is the logical tool for the 
formulation of equitable rate structures 
and for fair apportionment of charges 
for system expansion and improve- 
ment. Furthermore, demand meter- 
ing equipment can make available a 
method to give credit, by offering a 
lower-cost commodity, to the customer 
who maintains a good load factor, or, 
in other words, a relatively even de- 
mand rate. 


Need for Uniformity 


Rate structures that are based on 
the load factor have been employed by 
electric utilities for many years. The 
theory and application of demand rates 
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and the design of instrumentation to 
measure demand have been reasonably 
well standardized in  electric-power 
practice. This is not true in the water 
supply industry. Although several 
water utilities have applied demand 
charges, there is no general agreement 
on methods of applying rates or on 
instrumentation requirements. 

The lack of uniformity in approach 
to the application of demand charges 
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2. Application of tonnage charges 
on air-conditioning installations 

3. Basing of rates on the size of 
meter so as to establish a higher rate 
for larger meters 

4. Use of demand-recording or 
demand-indicating instruments on all 
classes of services to gain demand data 

5. Application of higher commodity 
rates to domestic consumers because of 
the high service cost of supplying and 


Fig. 3. Demand Period Totalizer and Receiver and Recorder Tape 


Impulses from a totalizing meter are recorded on a punched-tape chart which can be 
read or processed on automatic data-processing machines. A closeup of the tape is 
shown in the right panel. 


becomes very apparent when one re- 
views surveys made of water utility 
people on this subject. Several meth- 
ods that have been proposed, and in 
many instances employed, to establish 
demand rate structures are: 

1. Imposition of surcharges on hose 
bibs, the number of taps, and under- 
ground irrigation systems 


maintaining these services and the ap- 
plication of a two-part tariff consisting 
of a demand and a more reasonable 
commodity rate to commercial and 
industrial services. 

The diversity of these methods pre- 
sents a real problem to the prospective 
manufacturer of metering instruments. 
Obviously, the employment of certain 
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of these schemes does not require 
any type of demand instrumentation. 
Those methods that do involve instru- 
mentation have widely different equip- 
ment design requirements. Therefore, 
it is necessary to evaluate carefully the 
practicability of each of the proposed 
approaches and determine which one 
or ones are most likely to have wide- 
spread application. Standardization, 
both in method of applying demand 
charges and in the design of the in- 
struments used to measure the de- 
mand, is vital if the manufacturer is 
to make an intelligent evaluation of 
the technical feasibility, size of market, 
position of competition, methods of 
distribution, and cost of producing 
demand-metering equipment. 


Prototype Equipment 


Many water utility officials and gov- 
ernment agencies are becoming in- 
creasingly interested in rate policies 


involving the two-part tariff. A typi- 
cal example is Milwaukee. By a 1958 
decision of the Wisconsin Public Serv- 
ice Commission, Milwaukee was per- 
mitted to install instrumentation to de- 
termine extra capacity charges for 


wholesale-service. Through the co- 
operation of engineers of the Milwau- 
kee utility and the author’s firm, speci- 
fications were developed for demand 
period instrumentation. A prototype 
of this equipment was produced and 
installed on an 8-in. service supplying 
the suburban community of Wauwa- 
tosa, Wis. This prototype equipment 
is shown in Fig. 3. 

Figure 3 is a front view of the de- 
mand period recorder mounted on a 
panel. The remote totalizer and the 
receiver mechanism for the recorder 
are mounted on the lower section of 
the panel. The demand period re- 
corder produces a punched-tape record 
which combines easy readability and 
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automatic-processing capabilities. Im- 
pulses from a totalizing meter are 
transmitted to the receiver and fed into 
the recorder, where they are mechani- 
cally stored for the demand interval. 
At the end of each demand interval, a 
punching and reset mechanism code- 
punches the recorder tape. 

Figure 3 also shows a section of 
the tape produced by the recorder. 
The tape is time-printed along the left 
margin. Readings are spaced } in. 
apart, and the tape can accommodate 
10,000 readings. An individual de- 
mand reading appears as a single hori- 
zontal punched line in a_ standard 
binary-decimal code that represents 
the integrated pulse storage at the in- 
stant of reading. Maximum readings 
may be visually selected from a length 
of tape, because higher readings con- 
tain punches in the high-numerical- 
value columns of the tape. Automatic 
equipment is available to convert the 
data of the demand interval tape to 
punched cards, which makes automatic 
processing of demand _ information 
possible. 

Attached directly to the water meter 
is a meter-energized generator, which 
transmits pulses to the remotely lo- 
cated totalizer and receiver. Inputs to 
the chart recorder mechanism are pro- 
vided by a low-voltage—pulse generator, 
or two generators for compound me- 
ters. The pulse generator is mounted 
on the meter and provides pulses in 
exact conformance to the flow through 
the meter. The low-voltage pulses are 
transmitted by a simple two-wire sys- 
tem to a remotely located receiver, 
which is installed adjacent to the re- 
corder mechanism. The function of 
the receiver mechanism is to translate 
the low-voltage pulse into line voltage 
pulses compatible with the electrical- 
input requirements of the recorder. 
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Conclusion 


The equipment developed for the 
Milwaukee system was specifically de- 
signed for measurement of demand of 
the larger, wholesale customer. The 
size of billings to this class of cus- 
tomer economically justified the cost 
of this type of equipment. 

If there is to be widespread employ- 
ment of demand-metering equipment 
on the smaller commercial services—or 
possibly even on domestic services— 
simpler and less costly equipment will 
be required. The demand instrumen- 
tation requirements of the water sup- 
ply industry can be met by meter 
manufacturers. The development of the 
equipment for the Milwaukee system 
is an example of cooperation between 
industry and the utility. Sufficient 
evidence of the need for and feasi- 
bility of a new product must be avail- 
able to a manufacturer before he can 
be expected to invest the capital and 
facilities of his company in it. A con- 
certed effort by the water supply in- 
dustry to establish standards for the 
application of demand charges and for 
the design of instrumentation will ac- 
celerate the development of a type of 
demand measurement equipment that 
will satisfy the requirements of the 
greatest number of water utilities. 


Winthrop P. Hersey 


President, Hersey Mfg Co., Dedham, 
Mass. 


Nearly 10 years ago AWWA di- 
rected attention to the possibile need 
for demand metering equipment. For 
some reason the idea never caught 
fire throughout the industry, although 
there must have been those who 
thought such a device would be a valu- 
able and needed instrument. 

Various articles have appeared in 
the JouRNAL indicating that demand 
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charges have been imposed in certain 
cities for water used at excessively 
high flow rates. Various principles 
and policies have been evolved for 
charging for water service, and instru- 
ments have often been used to deter- 
mine the water use patterns upon 
which charges are based. 

The author’s firm began to work 
actively on this subject about 5 years 
ago, when it was asked to produce an 
inexpensive device for indicating the 
maximum flow rate that occurs in a 
service in a definite time interval, such 
as a week or month. Some time later 
another customer asked the firm to 
develop a meter that would register 
all of the water that passed through 
the meter, regardless of the rate of 
flow, and, in addition, register sepa- 
rately only that water which passed 
through at higher than a specific, pre- 
determined flow rate. A number of 
such devices were designed and placed 
in service for field trial. The registers 
were of the ordinary mechanical type 
and did not involve chart recorders 
or require electric power. Field tests 
have been very encouraging, and the 
device can be installed on meters pres- 
ently in service. 


Potential Market 


In 1956 a consulting firm was em- 
ployed to study the market possibili- 
ties for the device described above. 
The survey was countrywide in scope 
and produced much data, even though 
the interviewers revealed very little 
information about the operating prin- 
ciple of the metering device. Just 
what effect this semisecrecy had upon 
the results of the study is hard to de- 
termine. The final opinion of the con- 
sultants in 1956 was that very little 
thought had been given to the han- 
dling of water demand problems on a 
basis that would make a demand meter 
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applicable. They considered it doubt- 
ful that an extensive market would 
develop in the foreseeable future. Ac- 
cording to the survey, it was the tend- 
ency of utilities to expand their facili- 
ties and divide the attendant costs 
equally, rather than to conserve and 
make better use of existing facilities. 
Nevereless, the survey made it 
clear that a reasonable number of 
water utility men are interested in the 
subject and have opinions concerning 
the value of demand metering, al- 
though few have taken any action to 
foster the principle in their areas. 

One water supply official expressed 
the opinion that the operators must 
determine what kind of water use 
information they need and then enlist 
the meter manufacturers to build suit- 
able devices to satisfy the need. 

The author’s firm is now engaged 
in the design of demand meters involv- 
ing chart recorders which can be in- 
stalled either permanently or tempo- 
rarily and can be operated either me- 
chanically or electrically. Although 
much time is required to analyze 
charts, it is justified, when extensive 
information is required, to study the 
varying water use patterns of different 
services. When the study of a service 
or group of services has been com- 
pleted and a demand charge billing 
factor has been established, a less ex- 
pensive direct-reading meter could be 
used without seriously complicating the 
regular meter-reading procedure. 


Flow Rate Measurement 


In determining whether or not a 
service should be equipped with a per- 
manent demand meter, a utility might 
employ one of several methods to de- 
termine the peak flow rate: 


1. A device is available that can be 
placed on an ordinary meter and will 
convert the reading of the initial dial 
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of the meter register into an arc 
scribed on a chart and represent an 
equivalent volume. It does not indi- 
cate the highest instantaneous flow 
rate, unless the flow rate was con- 
stant. With a reasonable amount of 
judgment, an idea of the water use 
pattern can be obtained. 

2. A simple method for making a 
preliminary determination of the high- 
est flow rate in a service is to use 
pressure gages with loose resettable 
pointers at each end of a disc or cur- 
rent meter. The pressure differential 
shown on the gages can be located 
on a meter pressure loss chart and 
the corresponding rate of flow is thus 
easily determined. This method can- 
not be applied to compound or fire 
service meters because the pressure 
drop is not linear. Owing to the 
interaction of main-line and bypass 
sections the same pressure loss may 
appear at two or more flow rates. 

3. Portable, spring-wound chart re- 
corders can be used to indicate variable 
flow rates by recording instantaneous 
pressure differentials across orifices or 
meters during peak flows. 


Conclusion 


Efforts are continually being made 
to develop demand-metering equip- 
ment that can play an important part 
in any demand charge program that 
may be inaugurated in the foreseeable 
future. It now looks as though two 
distinct types of demand-metering 
equipment will be required: [1] one 
type, probably of the recording chart 
variety, to determine the need for de- 
mand charges and [2] another for per- 
manent installation in places where 
high-demand conditions are known to 
exist. It will be necessary, however, 
for utility men to determine just what 
type of information they expect from 
a demand meter. 


‘ 

. 

‘ 

‘ 


1534 JOSEPH F. O'GRADY 


Joseph F. O’Grady 


Product Mgr., Water Meter Div., Rock- 
well Mfg. Co., Pittsburgh, Pa. 


Since the turn of the century, the 
author’s firm has been manufacturing 
instruments for demand metering in 
the gas industry. These instruments 
are easily adaptable to liquid flow. 
The present gas demand meters record 
total volume flow rate, and pressure. 
The timing mechanism in the instru- 
ment is capable of furnishing records 
on hourly, daily, weekly, semimonthly, 
or monthly charts. 

Although conversion from gas meas- 
urement to water measurement would 
be relatively simple, it is not yet cer- 
tain what kind of meter will be re- 
quired by the water industry. Manu- 
facturers need general specifications 
in order properly to direct their re- 
search activities toward the develop- 
ment of an ideal design. 

When a manufacturer begins to in- 
vestigate the possibility of making and 
selling a new product, he follows defi- 
nite lines of procedure. For an ap- 
proach to demand metering for water, 
the author’s firm is first investigating 
basic ideas that suggest themselves 
automatically from past experience in 
the manufacture of demand meters for 
electric power and for gas. These 
ideas are also being correlated with 
the results of a recent survey of water 
utility men in which it was asked what 
the water supply industry wants of a 
demand meter. The object of all these 
activities is the development of an in- 
strument that can be attached to all 
standard types of water meters. Such 
an ideal may not be reachable, of 
course, because high manufacturing 
costs may automatically make such a 
demand-recording instrument too ex- 
pensive for most utilities. If this hap- 
pens, as it does with many new prod- 
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ucts, the next step will be to develop 
a set of specifications for a more prac- 
tical design—one that can do the most 
for the greatest number of customers 
and can be sold at a reasonable price. 

Some of the things that remain to 
be determined are: 

1. What can and cannot be accom- 
plished with various suggested designs 

2. How many parts and what kinds 
of materials can be considered 

3. The ease or difficulty of manufac- 
turing various designs 

4. What assembly and maintenance 
problems are likely to arise 

5. Overall production costs of vari- 
ous designs 

6. What utilities are willing to pay. 

Once these things have been estab- 
lished, it will be possible to estimate 
the actual selling price and sales vol- 
ume. Preliminary figures, for exam- 
ple, indicate that a gas demand meter 
converted for water service would sell 
for approximately $200. The manu- 
facturerer’s problem is to determine 
whether there can be a market for such 
a meter at that price. An industrial 
company must, after all, sell its prod- 
ucts at a reasonable profit to remain 
in business. 

Before demand metering can ever 
become a widespread technique in the 
water supply industry, there must be 
much more discussion of the features 
required of a demand meter. Manu- 
facturers must be told where such 
equipment will be installed, and what 
kind of meters are necessary for instal- 
lations other than large air-conditioning 
units and other seasonal users of water. 

The author’s firm is very interested 
in the potential market. The re- 
sponses to the survey mentioned above 
gave the firm’s engineering staff and 
laboratory many useful ideas, and 
showed that there is widespread inter- 
est in the problem. 
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High-Rate Treatment of Water Supplies 


E. Sherman Chase-—— 


A paper presented on May 4, 1959, at the Canadian Section Meeting, 
Montreal, Que., by E. Sherman Chase, Partner, Metcalf & Eddy, 


Boston, Mass. 


ETHODS for increasing the 

speed of water treatment re- 
ceived their first significant stimulus 
in the mid-1890’s with Fuller’s classic 
experiments at Louisville and Cincin- 
nati. These experiments led to the 
development of the modern rapid sand 
filter, preceded by chemical and physi- 
cal pretreatment facilities. The devel- 
opment of the rapid filter and its wide 
range of application led to the end, 
with a few exceptions, of slow sand 
filter installations. The next impor- 
tant step in the speed-up process can 
properly be attributed, in large meas- 
ure, to the pioneer work in chlorina- 
tion by Houston in England and John- 
son in the United States, shortly after 
the turn of the century. Chlorination 
freed filtration of the responsibility for 
bacterial removal and thus permitted 
a speedup. 

Although not so far reaching or as 
epochal as these earlier developments, 
the work of Baylis at Chicago during 
the past decade has demonstrated that, 
under certain conditions at least, rapid 
sand filters can be operated with satis- 
factory results at substantially higher 
rates than has been accepted practice. 
Baylis reports that a 10-year test has 
proved that rates of filter operation 
greater than the conventional 2 
gpm/sq ft of filter area could be used 
with Lake Michigan water at Chicago. 
Ten of the 80 filters at the Chicago 
South District Filtration Plant were 


operated successfully at rates of 4-5 
gpm/sq ft. 

It should be noted that Baylis’ re- 
sults were obtained with Lake Michi- 
gan water, and although the results 
have been eminently satisfactory, it 
cannot be assumed at this time that 
equally satisfactory results can be ob- 
tained with all kinds of water and 
under different conditions. The Chi- 
cago results do indicate that designers 
of filter plants should investigate care- 
fully the applicability of high rates of 
filtration to the types of raw water 
with which they are concerned. Where 
applicable, the adoption of higher rates 
may well mean savings in money and 
space. One of the reasons for the suc- 
cess at Chicago is the fact that excep- 
tionally close control of the raw water 
was developed and maintained prior to 
its application to the filters. 


Pretreatment and Filtration 


The original purpose of the slow 
sand filter was the physical removal 
of silt and debris from muddy and 
debris-laden waters. Eventually, with 
the establishment of the germ theory 
of disease, the removal of bacteria be- 
came a second objective. Both objec- 
tives could be obtained with the slow 
sand filter, but it was limited with 
regard to the type of water it could 
handle at practical rates. To extend 
its usefulness, pretreatment facilities— 
such as sedimentation basins and 
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roughing filters of coarse media—were 
frequently installed. Such facilities 
may be considered as the beginning of 
the pretreatment now developed to a 
high degree. 

Rapid filters, from the beginning, 
have depended to a considerable degree 
upon adequate preparatory treatment 
of the raw water. Such preparation 
has involved coagulation with chemi- 
cals and sedimentation. The filters 
then strained out residual suspensions 
of solids, bacteria, and algae. Coinci- 
dent with such treatment, a third ob- 
jective for purification devices became 
possible—namely, the removal of color 
from colored waters. 

From time to time, experience and 
science have produced improvements 
in the art of water treatment. All of 
these improvements have had the effect 
of accelerating treatment without im- 
pairment of the quality of the final 
product. Baylis’ work in improving 
pretreatment by use of a specifically 
prepared silica gel as a coagulant aid 
isan example. Without such improved 
pretreatment, the results that Baylis 
has obtained with high-rate operation 
of his filters would not have been 
possible. 

Among the sundry improvements 
that have occurred over the years are 
rapid or flash-mix of chemicals with 
incoming raw water, gentle flocculation 
by mechanical means, and good clarifi- 
cation by sedimentation basins. Such 
practices have resulted in marked re- 
ductions of the amount of matter to be 
strained out by subsequent filtration 
and in effective color reduction. Al- 
though not quite accomplishing the 
original objective of filtration—namely, 
the removal of all matter in suspension 
from the raw water—efficient pretreat- 
ment greatly reduces the load on 
filters. 
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When chlorination began to be used, 
the second objective of filtration—bac- 
terial removal—became of secondary 
importance. Filtration is depended on 
less and less for bacterial removal, and 
chlorination more and more. With a 
process as easily controlled as chlorina- 
tion, it is far less important to operate 
filters at the rates established when 
bacterial removal by filtration was of 
primary importance. Thus, filters 
have become refining and safety de- 
vices and can be operated without fear 
of excessive bacterial content in the 
finished water. 


Upflow Basins 


Where softening of hard waters is 
practiced, the use of upflow settling 
basins—in which the chemically treated 
water passes upward through a sludge 
blanket of precipitated lime salts—per- 
mits a shorter time of passage than 
that needed with conventional tanks. 
The upflow basin is less applicable 
with soft waters, in which coagulated 
flocs are too near the specific gravity 
of water to settle readily against upflow 
currents; hence, this type of basin is 
best adapted for softening hard waters. 


Microstrainers 


The microstrainer, developed within 
the past 10 years, provides a purely 
physical and mechanical means of 
rapidly removing suspended matter 
and algae. This device consists of a 
steel cylindrical frame, covered with 
a_ stainless-steel woven-mesh cloth 
backed up by a heavier, larger-mesh 
screen. The raw water enters within 
the cylinder and is strained through 
the mesh into a well surrounding the 
microstrainer. The cylinder revolves 
slowly, so that the areas of wire cloth 
on which material has accumulated are 
sprayed with water as they reach the 
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top of the path of rotation. The sprays 
flush the accumulated material into a 
trough and then to a waste receptacle. 

The use of microstrainers in Eng- 
land has been confined largely to the 
preparation of algae-laden stored waters 
for application to slow sand _ filters. 
For example, at the new Ashford Com- 
mons filtration plant of the London 
Metropolitan Water Board, micro- 
strainers ahead of the slow sand filters 
are installed in lieu of rapid sand fil- 
ters, such as are used at some of the 
other water board installations. 

The potential field of usefulness for 
microstrainers appears to be limited 
to the treatment of stored waters sub- 
ject to algae growths or suspensions 
of amorphous matter at times of over- 
turn. At Danvers, Mass., a pilot plant, 
consisting of a small microstrainer and 
an ozone generator, successfully treated 
a soft, colored pond water subject to 
growths of algae. 


High-Rate Filters 


Although Baylis successfully oper- 
ated filters at rates as high as 5 
gpm/sq ft, he points out that in order 
to provide for peak demands it is wise 
to design for average rates of 3 
gpm/sq ft. To permit rates higher 
than those conventionally used, the ef- 
fective size of the sand constituting the 
filter bed should be greater than has 
been used in the past. With the high- 
rate operation, an effective size of sand 
of 0.65-0.70 mm should be specified. 

Inasmuch as some penetration of the 
sand bed with floc passing the sedi- 
mentation basin may occur, it is wise, 
at least in large plants, to provide some 
form of surface wash with either mova- 
ble or fixed jets. Furthermore, high- 
velocity wash is desirable to provide 
approximately 50 per cent sand 
expansion. 
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Experience at Chicago indicates 
that, other conditions being equal, the 
length of filter runs is, roughly, in- 
versely proportional to the rate of fil- 
tration. The percentage of wash water 
required is about the same irrespective 
of the rate of filtration, although the 
percentage may be a little greater with 
the higher rates. 

Numerous factors relating to the 
water to be treated need to be taken 
into consideration in setting design cri- 
teria. Among such factors are tem- 
perature, turbidity, alkalinity, algae, 
and types and degree of pollution. 
Particular attention must be given to 
variations in these factors and the 
suddenness with which they are liable 
to occur. Plants treating waters of 
fairly uniform characteristics require 
fewer factors of safety in design than 
those plants that can expect big and 
sudden changes in the quality of the 
raw water. This is particularly true 
where pollution is one of the conditions 
to be dealt with. 

As Baylis points out, the effective 
preconditioning and clarification of the 
raw water accounts for the success of 
high-rate filtration at Chicago. Co- 
agulant aids, such as bentonite and 
activated silica, have been of primary 
importance for effective pretreatment 
in numerous instances. Methods of 
preparing activated silica have varied, 
involving the use of sulfuric acid, 
chlorine, and other materials. 

Although the cost of high-rate fil- 
ters, per unit volume of water treated, 
will be lower than that of standard-rate 
filters, the cost of preparatory facilities 
will not be affected. Neither will the 
cost of influent, effluent, and wash 
water piping and drains be greatly re- 
duced. The main saving will result 
from the need for fewer filters and 
their appurtenances. Operating costs 
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are likely to be about the same, al- 
though with large plants there may be 
some slight saving in labor. 


Summary 


Before adopting any form of high- 
rate treatment, careful study should be 
made of the characteristics of the water 
to be treated. Particular attention 
should be paid to the kind and amounts 
of conditioning chemicals adapted for 
the particular water involved. It is a 
well accepted theorem that adequate 
pretreatment is the key to successful 
high-rate filtration. 

The main value of clarification 
basins using the sludge blanket prin- 
ciple of solids-contact and upflow, lies 
in the shorter detention periods and 
smaller tanks or basins required. This 
type of basin, however, is best adapted 
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to softening processes where the blan- 
ket of precipitated solids is relatively 
heavy and not subject to convection 
and other disturbing currents. 

Microstrainers appear to have lim- 
ited value in North America, except 
where the water to be treated needs 
only straining and disinfection. They 
do offer promise where the raw water 
is derived from storage reservoirs or 
ponds and, except for algae and sus- 
pended amorphous matter, is of good 
natural quality. 

The adoption of high-rate treatment 
is a matter of considered judgment 
based upon experience and knowledge 
of the particular conditions to be met. 
Adequate pretreatment is essential and 
much reliance must be placed on chlo- 
rination. With these provisos, high- 
rate treatment is here to stay. 


Correction 


The article by Floyd F. Davidson, “Poisoning of Wild and Domestic Animals 
by a Toxic Waterbloom of Nostoc rivulare Kuetz” (October 1959 JourNAL, 
Vol. 51, pp. 1277-1287), contained an incorrect statement. On p. 1285, in col. 
2, line 21, the phrase “increase in the rate of heartbeat” should read “decrease in 
the rate of heartbeat.” 
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Progress Toward a Filtrability Index Test 


Task Group Report 


A report of Task Group 2720—Filtrability Index Test, presented on 
Jul. 14, 1959, at the Annual Conference, San Francisco, Calif., by 
Joseph M. Sanchis (Chairman), San. Engr., Dept. of Water & Power, 
Los Angeles, Calif. Other members of the committee are Jack E. 
Awde, Clayton M. Bach, Jack A. Borchardt, Eugene Bowers, John F. 
Dye, Douglas Faben, Merrill B. Gamet, Oscar Gullans, Harry N. 
Lowe Jr., DeLoss H. Matheson, J. Robert Popalisky, and Percival 


L. Boucher (consultant). 


S a result of a discussion at the 

reorganizational meeting held at 
Dallas in 1958 by AWWA Task 
Group 2720—Filtrability Index Test, 
it became apparent that it was time to 
stop, look, and listen in order to ap- 
praise what had been done on meth- 
ods of determining water filtrability 
and to evaluate the results so far ob- 
tained in order to direct future experi- 
mental work into fruitful channels. 


Filtrability 


“Filtrability” has been defined as 
the ease with which a water can be 
passed through a given filter. The 
term “filtrability index” was intro- 
duced by P. L. Boucher (1) in British 
water supply literature as a means of 
expressing in mathematical terms the 
blocking effect produced by the accu- 
mulation of suspended matter on a 
given filter during the water filtration 
process. Also mathematically, Boucher 
defined filtrability as the reciprocal of 
the filtrability index. 

Those responsible for the manage- 
ment of filtration processes, as well as 
those engaged in design, have felt 
keenly the need for a suitable experi- 
mental method of measuring water 
filtrability as an aid to better filter 


operation control and to the prediction 
of filter media requirements. For this 
reason there have been many attempts 
in the past to develop such a procedure. 


Measuring Methods 


The methods used to measure water 
filtrability fall into two general groups: 
[1] those based on variable-flow meas- 
urements under constant head, and [2] 
those based on variable-head measure- 
ments under constant flow. Each of 
these groups can be subdivided into 
two more types depending on the man- 
ner in which the sample of water is 
passed through the test filter—that is, 
with intermittent flow or with continu- 
ous flow (Fig. 1). 

These basic procedures have been 
further modified through the use of 
various types of filter media and by 
modifications in technique to improve 
test performance or to satisfy special 
requirements. 

Perhaps one of the first attempts to 
define quantitatively the filter-clogging 
properties of natural waters by means 
of a laboratory test was described by 
Alexander Houston (2). Essentially, 
the procedure consisted of measuring 
the volume of filtrate obtained in 1 
min from tap water passed under a 
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constant head through a small linen 
filter which had previously filtered 100 
ml of the water being tested. The 
most serious drawback of this method 
is the difficulty of duplicating “stand- 
ard” cloth membranes and tap water 
quality. 

In 1943, E. V. Suckling (3) ex- 
pressed filtrability as the ratio of the 
time taken for 1 liter of distilled water 
to pass through a filter paper under 
standard conditions to that required to 
pass 1 liter of the test water through 
| Variable Flow Rate at Constant Head 

| | 


| 
| Flow | Continuous Flow | 
| Intermittent Flow | (PaperorMem- | 


(Cloth) brane Filter) 


Variable Head at Constant Flow Rate | 


Continuous Flow 
(Diatomite, or 
Sand in Auto- 

matic Filtrability 

Meter) 


Intermittent Flow 
(Metallic Strainer 
or Sintered Glass) 
| | 
Fig. 1. Typical Procedures for Deter- 
mination of Filtrability of Water 


a similar filter paper under the same 
conditions. Again, lack of uniformity 
in filter paper texture detracts from 
the usefulness of this procedure. 
Modifications of this method using 
molecular filter membranes have been 
attempted in the past and are being 
actively studied at this time in connec- 
tion with the Lake Michigan water 
filtration studies and at the experi- 
mental water treatment laboratory of 
the Los Angeles Department of Water 
and Power. The apparatus used at 
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Los Angeles is shown in Fig. 2. As 
the filtering area has been standardized 
in this type of filter, the filtrability of 
the water being tested may be conven- 
iently expressed as the number of 
milliliters filtered in 5 min into a cylin- 
der maintained at a constant vacuum 
of 7.5 in. of mercury. 

The use of membrane filters to de- 
termine the clogging tendency of 
waters used for subsurface injection in 
the secondary recovery of oil deposits 
by petroleum producers was described 
in 1957 by Doscher and Weber (4). 
These authors mentioned the following 
attractive features of membrane filters: 


1. Available in a variety of uniform 
pore sizes (5 myu—5 p) 

2. Have 80-90 per cent porosity and 
therefore allow high flow rates per unit 
pressure drop, even when those with very 
fine pores are used 

3. Composed of cellulose esters which 
are ashless on ignition and completely 
soluble in some organic solvents 

4. Have uniform index of refraction 
(1.49-1.51) and are rendered transparent 
with immersion oil for microscopic ex- 
amination of the filtered particles. 


In another procedure attributed to 
F. Greenshields, senior biologist with 
the Metropolitan Water Board, the loss 
of head through a standard sintered- 
glass filter was measured while it was 
filtering tap water at a standard rate 
of flow, before and after a given vol- 
ume of the water being tested was 
passed through the filter. The inverse 
of the difference, or the ratio between 
the loss of head across the filter before 
and after the passage of the sample, 
was taken as a function of filtrability. 
Among the shortcomings of sintered- 
glass filters are the lack of pure size 
uniformity in commercially available 
filters and the ease in which their per- 
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meability can be affected by the lodg- 
ing of solids in the body of the filter. 


Boucher’s Theory 


The procedure described above was 
improved by Boucher, who, in a thesis 
completed in 1944 (5), described his 
experimental investigations into the 
hydraulics of filtration undertaken to 
solve certain engineering problems in 


500-mi Flask 


Supporting Ring 


Pyrex Membrane 


a Filter Holder 


Stopcock 


Vent 


To Aspirator 


Trap 


Manometer 
500-m! Graduated Cylinder 


ins 


Fig. 2. Water Filtrability Apparatus 


This apparatus, which uses a membrane 
filter, makes it possible to express filtra- 
bility as the number of milliliters filtered 
in a given time into a cylinder main- 
tained at a constant vacuum. 


the design of large-scale microstrain- 
ers. His experimental data indicated 
that, under certain conditions of filter 
operation, the rate of increase of hy- 
draulic resistance with respect to the 
volume of water filtered is proportional 
to the hydraulic resistance: 


dH 


. (1) 
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solving for 4, 
the following 


Integrating and 
Boucher arrived at 
expression : 


n = Filtrability Index = J 
1 H 


y7 i, . (2) 


in which n and / denote the filtrability 
index with respect to the filter, H, is 
the initial head loss of the filter and 
H the head loss after the passage of 
a volume of water V. The values of 
H,, and H are measured at the same 
rate of flow and in the same units. If 
the volume is expressed in cubic feet 
per square foot of filter area, J is a 
measure of the rate of increase of hy- 
draulic resistance of the filter after the 
passage of 1 cuft of water through 1 
sq ft of filter area (Fig. 3). 

The filtrability index apparatus used 
by Boucher is shown in Fig. 4. The 
filter medium most frequently used in 
this type of apparatus is a stainless- 
steel woven fabric mounted on a cir- 
cular brass holder. The diameter of 
the “standard” filtering surface is 4 in., 
and the nominal pore size of the 
strainer is 15 yp. 


Diatomite Experiments 


Boucher’s theory came to the atten- 
tion of members of the Los Angeles 
Department of Water and Power in 
1948, while they were attempting to 
find a parameter more reliable than the 
turbidity of the raw water for the pre- 
diction of optimum body feed doses in 
diatomite filtration (6). His theory 
was tried by the use of a miniature di- 
atomite filter which contained a single 
element of 0.18 sq ft of filter surface 
area. 

After precoating the miniature filter 
element with the type and amount of 
diatomaceous earth which had proved 
most effective for use in the larger 
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experimental filter element * (} oz 
per square foot of filter area), the 
filter was placed in operation, filtering 
the water under test at a constant rate 
of 5 gpm/sq ft. Head loss readings 
were taken 3, 5, and 10 min after the 
start of the miniature filter run. From 
the known rate of flow and time be- 
tween head loss readings, the volume 
V was determined and the filtrability 


3 


1 H 
108 ¢ H, 


! 
10 20 30 
Volume Filtered —cu ft/sq ft 


Fig. 3. Determination of Filtrability 
Index 


The filtrability index is represented by 
the slope of the plot of volume filtered 
per unit filter area against the logarithm 
of head loss (in feet). The curve is 
based on Boucher’s equation (Eq 2). 


index was then computed by Boucher’s 
formula. 

The experimental data indicated a 
better correlation between the filtra- 
bility index results and the optimum 
body feed doses, as obtained by the 
lengthier sag curve procedure, than it 
was possible to obtain with turbidity 


* Celite, JM No. 545; a product of Johns- 
Manville Corp., New York. 
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measurements. It must be kept in 
mind, however, that the purpose of 
the experimental work at Los Angeles 
was to determine the applicability of 
diatomite filtration to the clarification 
of plankton-bearing waters without 
chemical pretreatment. 


Need for Standardization 


The procedures previously described 
and several modifications of them have 
been tried with varying degrees of suc- 
cess by a number of workers (7-12, 
14). From the accounts of their ex- 
periences, it appears that the diversity 
of views held by those who have at- 
tempted to apply the results of water 
filtrability tests to the prediction of 
actual filter performance may have 
been due, for the most part, to one or 
more of several causes : 


1. The natural tendency to over- 
extend the sphere of application of 
procedures designed for special pur- 
poses (Filtrability is not only a func- 
tion of the amount and character of 
the suspended matter carried by water, 
but also of the ability of a particular 
filter to retain that material. There- 
fore, procedures devised to predeter- 
mine performance of filtration proc- 
esses involving simple straining of cer- 
tain types of suspended matter cannot 
be expected to be always applicable to 
the forecast of performance in more 
complex processes involving filtration 
of chemically treated waters through 
heterogeneous beds of granular 
material. ) 

2. The lack of an adequate yardstick 
for measuring the performance of op- 
erating filters (To be realistic, any 
such yardstick must take into consid- 
eration the quality of the filtered water 
(13); a long filter run obtained under 
actual operating conditions may merely 
be the result of a breakthrough that 
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permits a considerable amount of sus- 
pended matter to pass through the 
filter. Without a suitable reference 
standard, it is not possible to correlate 
the results of water filtrability tests 
with actual filter performance.) 

3.. The need to take into considera- 
tion temperature variation effects in 
the performance of water filtrability 
tests as well as in the expression and 
interpretation of results. (Experience 
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Fig. 4. Boucher Apparatus 


In this apparatus, a stainless-steel fabric 
or a sintered-glass filter of suitable pore 
size may be used. 


shows that even the ordinary tem- 
perature fluctuations met under normal 
operating conditions seem to have con- 
siderable influence in the results of 
filtrability determinations as well as in 
the performance of operating filters. 
The effect of temperature changes on 
the flow of water through filters is 
quite complex, inasmuch as it not only 
affects the viscosity of water but also 
influences the behavior of suspended 
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matter, the equilibrium of dissolved 
gases, and chemical reactions. ) 

It appears, therefore, that the most 
urgent need is the standardization of 
a method for expressing the overall 
performance of operating filter units in 
order to make possible an evaluation 
of water filtrability procedures. To be 
effective, this method must take into 
consideration the quality of the water 
in the filter effluent. 


Filter Performance Index 


In their study of treatment plants 
filtering Lake Michigan water, Gamet 
and Rademacher (1/4) have used as 
an index of filter performance (FPI) 
the volume of water filtered per square 
foot of filter area during a run per 
foot of terminal head loss: 


FPI = filtration rate (gpm/sq ft) 
x length of filter run (min) 
head loss at end of run (ft) 


The quality of the effluent water 
could be introduced as a factor in an 
expression of this type by limiting the 
length of filter run to the time it takes 
for the quality of the filter effluent to 
reach a predetermined level of deteri- 
oration. This level could be detected 
turbidimetrically or by filtrability test 
determinations. 


Conclusion 


There is reason to believe that a 
water filtrability test utilizing molecu- 
lar filter membranes (see Fig. 2) could 
find a most useful application in the 
determination of filter effluent quality. 
The sensitivity, reproducibility, and 
simplicity of this test, as well as the 
possibility it offers for the recovery 
and microscopic examination of mate- 
rial accumulated on the membrane, 
give it definite advantages over tur- 
bidity measurements in evaluation 
studies. 
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Experimental work to establish a 
standard filter performance test em- 
bodying the considerations set forth in 
the foregoing and the experimental de- 
termination of temperature variation 
effects on filtrability determinations 
appear to be two most urgent and 
worthwhile projects at the present 
time. 
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Current Research on Coagulation 


A. P. Black 


A report presented on Jul. 15, 1959, at the Annual Conference, San 
Francisco, Calif., by A. P. Black, Research Prof. of Chemistry, Univ. 


of Florida, Gainesville, Fla. 


This report was prepared for AWWA 


Committee 2700 P—Advisory Committee on Research on Water Co- 


agulation. 


The investigation was supported by Research Grant RG- 


4516 from the National Institutes of Health, USPHS. 


ESEARCH grant RG-4516 from 

the National Institutes of Health, 
USPHS, is now in its fourth year 
of operation. With the aid of this 
grant, several aspects of the overall 
problem of water coagulation are being 
investigated. 


Removal of Clay Turbidity by Alum 
Coagulation 


The object of investigating the re- 
moval of clay turbidity by alum coagu- 
lation is to determine the effect of the 
base-exchange capacity of a clay on the 
amount of alum required for coagula- 
tion. Water suspensions of three clays 
with base-exchange capacities of ap- 
proximately 10, 35, and 85 milliequiva- 
lents per 100 g, respectively, are being 
coagulated by varying amounts of 
alum. The resultant floc is being ex- 
amined by electrophoretic methods to 
determine the change of the zeta poten- 
tial of the particles. Removal of tur- 
bidity is being measured by the in- 
crease in light transmittance of the sus- 
pension after coagulation and settling 
of the floc. The clays used are Kaolin- 
ite 4, fuller’s earth,* and Montmoril- 


*Floridin, a natural unprocessed Florida 
fuller’s earth, manufactured by Floridin Co., 
Warren, Pa. 


determined by the standard ammonium 
acetate method for soils (7). 

Work has been limited to Kaolinite 4 
up to this time in an effort to obtain 
reproducible results. The natural clay 
has been ground and made up as a 1 
per cent water suspension. This sus- 
pension is then passed through an ion- 
exchange column to replace the ex- 
changeable cations with sodium and 
to give, therefore, more uniform parti- 
cles (2). The resulting suspension of 
sodium clay is diluted to approximately 
100 mg/1 before coagulation tests are 
run, 

It has been found necessary to add 
a salt to the clay suspension to give 
enough conductivity for electrophoretic 
measurements. Therefore, the suspen- 
sions for coagulation contain 50 mg/1] 
sodium bicarbonate or sodium chloride. 
A specific resistance of somewhat less 
than 20,000 ohms is desirable for this 
experiment. Inasmuch as coagulation 
is greatly affected by the pH of the 
solution, samples are being tested in a 
pH range of 3-10. 

After the salt is added and the pH 
adjusted with either hypochloric acid 
or sodium hydroxide, the sample is 
divided into two parts. One part is 
coagulated with alum on a jar test 
machine, and light transmittance is 
measured and compared with the 
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transmittance before coagulation. The 
required amount of alum is added to 
the other part of the suspension. This 
is set aside overnight to allow the mix- 
ture to reach equilibrium. The mobil- 
ity of the particles under an applied 
potential is then measured in a Briggs 
cell. 

This work will be repeated with the 
other clays to see if there is any rela- 
tionship between the base-exchange 
capacity and the amount of alum re- 
quired to reach the point of zero mo- 
bility corresponding to a neutralization 
of the zeta potential. The effects of 
selected coagulant aids on mobility will 
be studied. 


Polyelectrolyte Coagulant Aids and 
Color Removal 


Because there are no data in the 
literature of the electrophoretic mobili- 
ties of the fiocs produced when organic 
color is removed by coagulation with 


aluminum or ferric sulfate, much work 
first had to be done to accumulate these 
data. Two highly colored surface 
waters were selected, and each was 
coagulated with both alum and ferric 
sulfate. Floc mobilities were deter- 
mined over a wide range of dosages 
and pH values. It was then possible 
to pick arbitrary points within the pH 
zones of coagulation of the two coagu- 
lants and to test the effects of various 
polyelectrolyte coagulant aids on elec- 
trophoretic mobility, color reduction, 
type and size of floc, and character of 
settling. For both waters and both 
coagulants a correlation was estab- 
lished between the pH zone of opti- 
mum coagulation and maximum color 
removal, and the mobility and zeta 
potential of floc particles. In almost 
every instance, either the isoelectric 
point or the point of maximum zeta 
potential occurred slightly before or 
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within the optimum zone. Four co- 
agulant aids were tested. One, a ca- 
tionic material, was able to act as the 
sole coagulant and was able to reduce 
color and produce large changes in floc 
mobilities and zeta potentials. It was 
also effective as a coagulant aid for 
both alum and ferric sulfate, although 
it did not produce the large, dense 
flocs characteristic of some other aids. 
Two of the other aids tested were both 
anionic, and both produced large, 
dense flocs in low-dosage ranges and 
slightly improved color removal. The 
fourth coagulant aid, reported to be 
nonionic, had little effect either on 
floc characteristics or on color removal. 
An article presenting the results of this 


TABLE 1 


Analysis of Two Synthetic Waters 


Constituents—ppm 
Synthetic 
Jater 


work is being prepared for publication 
in the JouRNAL. 


Coagulation of Sludges Formed in 
Lime or Lime-Soda Softening 


Clarke and Price (3), in their stud- 
ies of lime-soda softening, reported 
that both calcium carbonate particles 
and magnesium hydroxide particles 
bear positive electrical charges—more 
exactly, zeta potentials. About 5 years 
later, Larson and Buswell (4) re- 
ported that magnesium hydroxide par- 
ticles are positive and calcium car- 
bonate particles negative throughout 
the entire range of pH values encoun- 
tered in lime-soda softening. They 
also stated that particles of hydrous 


Ca** | Mg** Nat HCO;~ | 
A 80 0 92 244 143 ok 
B 0 | 49 92 244 143 oe 
RAE 
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alumina are negatively charged for 
values greater than, and positively 
charged for values less than, pH 8.2. 
Corsaro and associates (5) reported 
the results of very careful measure- 
ments of the zeta potentials of particles 
of two commercial grades of calcium 
carbonate, one of very fine particle size 
and one of somewhat larger particle 
size. Using the microscopic method,* 
they found distilled water suspensions 
of both samples to be negatively 
charged, but found that both became 
positively charged after the addition 
of small concentrations of magnesium 
chloride. The charge on the sample 
of large particle size was changed from 
negative to positive by only 5 ppm 
magnesium chloride, whereas for 
charge reversal of the smaller particles 
a concentration of 63 ppm magnesium 
chloride was required. Information 
with respect to the sign of the zeta 
potential of colloidal particles of cal- 
cium carbonate and magnesium hy- 
droxide throughout the entire pH 
range of lime-soda softening is essen- 
tial in order to explain, among other 
things, the spectacular effect of acti- 
vated silica as a coagulant in these situ- 
ations. Accordingly, two synthetic 
waters have been prepared. Both have 
the same total hardness as calcium car- 
bonate—namely, 200 ppm. 


Synthetic Waters 


Synthetic Water A was prepared 
from stock solutions of pure calcium 
chloride, dihydrate (CaCl,-2H,O) and 
sodium bicarbonate. Synthetic Water 
B was prepared from sodium bicar- 
bonate and magnesium chloride, which 
was prepared from 99.9 per cent pure 
magnesium metal. 


*The equipment used was the Northrop 
cell, a product of Arthur H. Thomas Co., 
Philadelphia, Pa. 
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Waters with any desired ratio of 
calcium to magnesium are prepared by 
mixing the necessary volumes of the 
two synthetic waters. The ionic con- 
stituents of the two waters are shown 
in Table 1. Both waters contain only 
monovalent anions in order to reduce 
the effect of such ions as much as 
possible. 

Corsaro and associates supplied the 
author with samples of the two syn- 
thetic calcium carbonates} used in 
their studies and with four silica sols 
of known mobility. Electrophoretic 
measurements and techniques were 
checked with the aid of these known 
mobilities before the author’s experi- 
ments were begun. 

The following series of experiments, 
which have been or are now being con- 
ducted, use Synthetic Waters A and B, 
alone or in combination: 


1. Synthetic Water A was softened 
with lime in the pH range 9.6-11.0, 
and the mobility of the precipitated 
calcium carbonate was determined as 
a function of pH. 

2. Synthetic Water B was softened 
with sodium hydroxide in the pH 
range 10.0-11.0, and the mobility of 
the precipitated magnesium hydroxide 
was determined as a function of pH. 

3. Several different mixtures of 
Synthetic Waters A and B are being 
softened with lime in the pH range 
9.6-11.0, and the mobilities of both cal- 
cium carbonate and magnesium hy- 
droxide are being determined. These 
data will yield information with respect 
to the effect of pH and the respective 
ions on mobility. 

4. Synthetic Water A was softened 
with lime in the pH range 9.6-11.0, 


+ Atomite and Purecal, products of 
Thompson Weiman & Co., Cartersville, Ga., 
and Wyandotte Chemical Corp., Wyandotte, 
Mich., respectively. 
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and the resulting sludge at six differ- 
ent pH values within this range was 
washed with water and suspended in 
distilled water. The particle mobility 
of each sludge was determined in the 
presence of magnesium chloride. 

5. All of the above experiments are 
being repeated in the presence of vary- 
ing dosages of activated silica and two 
coagulant aids,* in turn, to determine 
their effects on the particle mobilities 
of both calcium carbonate and mag- 
nesium hydroxide. 


Nature of Organic Color 


Saville (6), in an earlier and much 
quoted paper, using the crude electro- 
phoretic techniques of his day, reported 
that most, if not all, of the organic 
color present in water is in the form 
of a negatively charged colloid. Sev- 
eral years later, Behrman, Kean, and 
Gustafson (7) attempted to answer the 
following questions with respect to 
organic color in water: 


1. What is the chemical constitution 
of color bodies? 

2. Are they present as colloids or in 
true solution? 

3. Are they readily oxidized and 
degraded ? 

4. Are they organic or may they be 
in part inorganic in nature? 


Using tea extract and solutions of alka- 
line pyrogallol, they found that the 
particles of these materials were nega- 
tively charged, but they made no exact 
observation on the color present in 
natural water. They found that little 
of the natural organic color would 
dialyze through a parchment mem- 
brane, indicating the colloidal nature 


* Separan 2610 and Jaguar, products of 
Dow Chemical Co., Midland, Mich., and 
Stein, Hall & Co, New York, N.Y.,, 
respectively. 
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of the organic color. They believed 
it to be organic in nature because the 
oxygen demand of the natural water, 
from which the color had been previ- 
ously removed by coagulation, was sig- 
nificantly less than it was before the 
color was removed. They found that 
the color bodies act as indicators, de- 
creasing in intensity at low pH values 
and increasing in intensity at high pH 
values. Finally, they found that most 
of the color could be oxidized by chlo- 
rine. None of these studies, however, 
gave any information with respect to 
the exact chemical nature of the color 
substances present in natural waters. 

In a very important paper, Shapiro 
(8), working in the Osborne Zoologi- 


TABLE 2 
Colors and Their Active Ingredients 


| 
Primary | Active Second- | 
Color Ingredient Cole 


‘ Active 
| or 


Ingredient 


Seren 
Red | Fe(SCN Orange | 
Blue Cu(H20),** | Green | Ni(H2O),** 
Yellow |CrO,-- Purple | MnO,- 
Cr(H:0) 


cal Laboratory at Yale, reported the 
results of an elaborate study of the 
yellow organic acids in the water from 
nine lakes in Connecticut, one in New 
York, and one in Wisconsin. Large 
samples of water were evaporated in 
vacuo, with temperatures never ex- 
ceeding 45°C, and the dried residues 
acidified and extracted with various 
organic solvents. After further puri- 
fication, paper chromatograms were 
run and photographed by long-wave 
ultraviolet light. Various types of ab- 
sorption spectra were also obtained. 
Shapiro concluded that the organic 
color in water consists mainly of ultra- 
violet fluorescing dicarboxylic hydroxy 
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aliphatic organic acids with an approxi- 
mate molecular weight of 450. He 
concluded that the sharp zones ob- 
tained in his chromatograms were the 
result of various metallic salts of these 
acids and that if aromatic rings are 
present, as has long been supposed 
from the use of the term “tannic acid 
color,” they are probably relatively 
unimportant. He found the materials 
to be quite stable. Organic extrac- 
tions of the residue from freshly col- 
lected water were found to be identical 
with those of the same water allowed 
to stand unfiltered and in the light for 
4.5 months before evaporating. Fur- 
ther, although refluxing with acid per- 
manganate for 2 hr destroyed the color 
and fluorescence, it did not affect the 
infrared absorption spectrum. Finally, 
and most important of all, he found 
that the salts of the acids are dialyzable 
through cellophane membranes, indi- 
cating that these salts are not colloidal. 

Shapiro’s work is being repeated 
and extended with the use of two dif- 
ferent highly colored surface waters 
obtained locally. In addition, with 
the cooperation of the boards of health 
of seventeen states widely separated 
throughout the country, samples of 
highly colored waters will be collected, 
including some of the same waters 
that Shapiro used. Those tests that 
have been found to be most informa- 
tive will be made on these different 
waters in an attempt to determine what 
differences there are in the organic 
color bodies present in water in dif- 
ferent parts of the country. 


Determination of Turbidity and 
Color 


Solutions of selected inorganic salts 
have been prepared in order to obtain 
standard solutions of the three primary 
The con- 


and three secondary colors. 
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tinuous absorption spectra of these 
solutions have been run between 350 
my (3,500 A) and 900 mp (9,000 A), 


using a spectrophotometer.* The so- 
lutions were diluted until the maxi- 
mum absorbance did not exceed 0.50 
in a 10-cm cell. The colors and their 
active ingredients are shown in Ta- 
ble 2. 

Although the permanganate ion pro- 
duces an intense purple color at ex- 
tremely low dilutions, it is, unfortu- 
nately, not an adequately stable solu- 
tion. It has been known for some 
time that the trivalent chromium ion 
in aqueous solution, in the absence of 
any complexing anion, produces a well 
defined standard purple solution. The 
work being done in this area is there- 
fore being based on standard solutions 
of highly purified chromic nitrate. 
These solutions are being tested in a 
minimum tenfold range of concentra- 
tion to check their conformity to Beer’s 
law. 

As mentioned before, highly colored 
surface waters will be collected from 
seventeen states throughout the coun- 
try. Chromatograms of these waters 
will be taken to determine the optical 
properties of the colors present. It 
should then be possible, using mix- 
tures of the standard inorganic pri- 
mary and secondary color solutions, to 
prepare from these solutions a stable 
organic color standard that will more 
faithfully represent the nature of or- 
ganic color present in water. 

Specific suspensions of selected 
materials, which may be satisfactory 
for turbidity standards, have been pre- 
pared. Several different materials 
have been used. These suspensions 
will be mixed with the standard color 


*Beckman Model DK 2, a product of 
Beckman Instruments, Fullerton, Calif. 
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solutions in a wide range of ratios and 
their mutual effects determined. The 
data so obtained should provide infor- 
mation with respect to methods for 
determining organic color in the pres- 
ence of turbidity, and vice versa. 


Polyelectrolytes as Coagulant Aids 


The author’s first published article 
on polyelectrolytes as coagulant aids 
(9) reported studies of seventeen of 
these materials when they were used 
for the removal of clay turbidity only. 
The work has been continued, and 
twenty have since been studied as co- 
agulants or coagulant aids in lime-soda 
softening; four have been studied as 
coagulants or coagulant aids for the 
removal of organic color with alum or 
ferric sulfate. Descriptions of this 
work will be incorporated in articles 


to be published. 


Electrophoretic Techniques 


Because there are three Briggs cells 
in constant use by several members of 
the author’s research group, it seemed 
important to compare the accuracy 
and reproducibility of the results found 
by different workers in the same labo- 
ratory and those found by workers 
in different laboratories. Ritter, co- 
author of the article referred to ear- 
lier (5), kindly agreed to supply the 
author’s group with samples of four 
colloidal silica sols used in his labora- 
tory, with values for the particle mo- 
bilities of each. These have been used 
in a very careful study of the various 
factors affecting both accuracy and 
reproducibility of electrophoretic data. 
The following conclusions have been 
reached : 


1. The method used in cleaning and 
rinsing electrophoretic cells is very im- 
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portant. Scrupulous cleanliness must 
be observed if reproducible data are 
to be obtained. 

2. The use of small concentrations, 
about 40-50 ppm, of potassium chlo- 
ride or sodium bicarbonate as a con- 
ducting electrolyte greatly improves 
both the accuracy and the reproduci- 
bility of the results. 

3. Neither workers in the same labo- 
ratory nor workers in different labo- 
ratories will be able to reproduce re- 
sults unless they follow exactly the 
same methods and techniques through- 
out the determinations. 
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Stabilization of Magnesium Hydroxide in 
the Solids-Contact Process 


Thurston E. Larson, Russell W. Lane, and 


Chester H. Neff 


A paper presented on Jul. 13, 1959, at the Annual Conference, San 
Francisco, Calif., by Thurston E. Larson, Head, Chem. Sec.; Russell 
W. Lane, Chemist; and Chester H. Neff, Asst. Chemist; all of the 
State Water Survey Div., Urbana, Il. 


N any industry, a quality product 

and efficient service are the keys to 
producing satisfied customers. Every- 
one is aware of the annoyance caused 
by a red water or a staining water, 
especially when obtained from a new 
water plant designed to soften the 
water and provide a quality product 
for which the customer is ready and 
willing to pay. 

When a plant produces a water that 
still plugs hot-water lines, or scales 
hot-water tanks, or even causes exces- 
sive pressure losses or corrosion in 
transmission from plant to the house- 
hold tap, the consumer has a perfect 
right to be unhappy and to think se- 
riously before docilely accepting a 
needed increase in water rates. 

Figure 1 shows some of the results 
of improperly softened water. The 
scale in each pipe was found to be 
composed of magnesium hydroxide, 
usually with some calcium carbonate 
and silica. In a number of places, so 
much scale formed on hot-water tank 
heating coils within a few weeks that 
it was impossible to provide the de- 
sired temperature. 

The causes of this phenomenon were 
shown by the author in 1951 (1) and 
data were provided indicating the 
maximum pH and magnesium concen- 


trations that would prevent magne- 
sium scale problems. 


Magnesium Solubility 


Magnesium solubility is highly sensi- 
tive to pH and temperature. Based 
on the solubility product constant of 
Travers and Nouvel (2) the influence 
of temperature on the solubility of mag- 
nesium in a water of 50 ppm alkalinity 
is shown in Fig. 2. Changes in tem- 
perature affect the equilibrium con- 
stants, K, and K,, as well as Kugcon)s- 
Very few investigators agree on the 
solubility product for magnesium hy- 
droxide, but the data selected were in 
the range of the various determinations 
near 25°C and were also the only data 
that indicated the determination of 
Kwgcon)2 Over a range of temperature. 

The sensitivity of magnesium solu- 
bility to pH and to temperature is 
shown in Fig. 2. Particular atten- 
tion is directed to the 32°-77°F range, 
which indicates that for precipitation 
a higher pH is needed with cold water 
than with warm water. The sensi- 
tivity of pH to temperature is also 
indicated. The effect of carbonate 
alkalinity is not shown. If the total 
alkalinity were 25 ppm, the pH at 
167°F would be 9.14 lower; with a 
total alkalinity of 100 ppm, the pH 
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Fig. 1. Results of Improperly Softened Water 


The pipe specimens shown above are (left to right): hot-water line after 35 years 

in a state hospital; hot-water line in a hotel; hot-water line in a city hospital; hot- 

water line in a state hospital; cold-water main in a city distribution system (the 
Hazen-Williams coefficient was reduced from 125 to 100). 


Temperature — °F 


Fig. 2. Influence of Temperature on Magnesium Solubility 


The dashed curves represent magnesium solubility (as CaCOs) and the solid curves 
represent pH variation. The solubility curves are based on the solubility product 
constants of Travers and Nouvel (1). 
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at 167°F would be 0.16 pH units 
higher (3). 

Figure 2 also does not show the 
effect of dissolved minerals on the 
solubility of magnesium. The data 
shown are for water with 200 ppm 
total dissolved minerals. According to 
the data of Naesaenen (4), the solu- 
bility would be increased by about 30 
per cent if the total mineral content 
were 600 ppm. It should be recog- 
nized that, because controlled labora- 
tory conditions do not prevail in plant 
operation, a degree of discrepancy be- 
tween theory and practice must be 
expected. 

Figure 3, based on field data col- 
lected in 1951, indicates recommended 
maximum pH and magnesium concen- 
trations for treated water. The data 
on which these recommendations are 
based (1) were obtained from plants 
where magnesium hydroxide problems 
were experienced in hot-water tanks 
and hot-water lines as well as from 
plants where no problems occurred. 
As a general rule, a plant effluent at 
75°F should have a pH of less than 
9.0 and a magnesium hardness of less 
than 40 ppm; for the same mag- 
nesium hardness in cold water, a pH 
of 9.5 may be permissible; a 55°F well 
water may have a pH of 9.2. These 
' limits are 0.5-0.7 pH units lower than 
predicted by theory, because the actual 
operating temperature of a hot-water 
tank is always considerably lower than 
at the heating surface, and because 
these data were obtained from waters 
containing less than 200 ppm dissolved 
minerals. 

For those who prefer to use an equa- 
tion to provide a numerical index to 
possible magnesium hydroxide prob- 
lems, the following equation may be 
used for waters of approximately 50 
ppm alkalinity and 200 ppm dissolved 
solids : 
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I =2 pH + log Mg + 0.02 t — 21.2 


in which / is the magnesium index and 
t is the temperature (in degrees Fahr- 
enheit) of the effluent. Magnesium is 
expressed as parts per million CaCO,. 
When the index is such that J <0, 
no magnesium hydroxide scale prob- 
lems are likely; if / is 0.1-0.3 there 
may be isolated problems over long 
operation ; 0.4—0.7 indicates that a sig- 
nificant number of difficulties are 
likely ; if I > 0.7, problems will almost 
certainly be numerous after several 
months of continuous operation, their 
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Fig. 3. Maximum Recommended Magne- 
sium Hardness at Various Recorded 
Temperatures and pH Values 


Hardness concentrations are expressed 


as CaCOs. 


number and severity depending, of 
course, on the temperature of the heat- 
ing surface and the quantities of water 
used. 


Quality Product 


There is a need to set some stand- 
ard for water quality. The usual ob- 
jective in public water supplies is to 
reduce hardness to 75-100 ppm. This 
has been fairly standard practice for 
many years. Were it not for red- 
water problems, water could be sof- 
tened to zero hardness; in fact, that 
is done at a few ion-exchange plants 
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but the practice is limited to certain 
noncorrosive waters. 

It has long been recognized that the 
maintenance of calcium carbonate sta- 
bility is the most effective method for 


600 
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Fig. 4. Reduction of Magnesium Hard- 
ness Under Various Conditions of 
Alkalinity and Total Hardness 


Solid, dashed, dashed and dotted, and 
dotted curves represent alkalinity, total 
hardness, magnesium hardness, and cal- 
cium hardness, respectively. Parts a, b, 
and c represent the following conditions: 
Part a—total hardness exceeds alkalinity; 
Part b—total hardness and alkalinity are 
equal; Part c—alkalinity exceeds total 
hardness. Levels A and B represent de- 
sired total-hardness and magnesium hard- 
ness levels, respectively. All concentra- 
tions are expressed as CaCOs. 
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preventing red water ; the effectiveness 
is enhanced if the maximum possible 
calcium concentration is maintained 
(12). It has also been shown (1) 
that an alkalinity of less than 50 ppm 
results in a decrease in the saturation 
index at hot-water tank temperature. 

It has also been long established (5) 
that in waters with a pH greater than 
9.5 there is a greater tendency to dis- 
solve zinc from galvanized pipe or hot- 
water tanks. This tendency is also 
decreased when calcium carbonate sta- 
bility is maintained because the for- 
mation of a protective zinc carbonate 
coating is dependent on the same 
factors as govern calcium carbonate 
stability. 

The hazards of excessive magnesium 
were recognized as long ago as 1919 
by Sperry (6) and again by Hoover 
in 1942 (7). Lime softening plants 
should therefore regulate their treat- 
ment process to provide an alkalinity 
near a minimum of 500 ppm, a cal- 
cium hardness of at least 50 ppm, and 
a magnesium concentration of not more 
than 40 ppm; pH should be adjusted 
to a satisfactory level above the satu- 
ration pH of the water at the tempera- 
ture of the plant effluent. Thus, a 
saturation pH of 8.5 is necessary for 
a 77°F plant effluent, and a pH of 
9.0 is needed for a 33°F effluent. 
These limits may be considered arbi- 
trary, but they are designed to insure 
the quality of the product delivered 
to the consumer’s tap. 


Chemistry of Softening 


The earliest method used to soften 
water consisted of adding hydrated 
lime to react with calcium bicarbonate 
to form insoluble calcium carbonate. 
This reaction is stoichiometric at equi- 
librium conditions and limited only by 
the solubility constant for calcium 
carbonate. 
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The reaction described above, how- 
ever, is only one of at least a dozen 
or so interrelated reactions that occur 
simultaneously when hydrated lime is 
added to a hard water containing cal- 
cium, magnesium, and carbonate alka- 
linity. The reactions proceed to a 
point of equilibrium, which is depend- 
ent on time, the proportions of natural 
components, and the amount of added 
lime. The reactions are predictable 
if time and aids to the approach to 
equilibrium are permitted. 

Perhaps the simplest way to learn 
what will result from the addition of 
lime to a given water is to set up a 
series of ten, fifteen, or twenty 1-qt or 
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Fig. 5. Proportions of Various Forms of 
Alkalinity at pH 8.0—-11.0 and Total 
Alkalinity of 50 ppm 


Concentrations are expressed as CaCOs. 


l-gal bottles. With the temperature 
maintained at that of the plant water, 
the operator can add increasing quan- 
tities of lime to the bottles, shake them 
well periodically, allow them to stand 
overnight, and then perform analyses 
of the clear supernatants for hardness, 
calcium, alkalinity, and pH. 

The results of such tests will de- 
pend on the relative proportions of 
alkalinity to hardness of the raw 
water. This is illustrated diagram- 
matically in Fig. 4. The numerical 
values in Fig. 4 are roughly representa- 
tive of room temperature reaction after 
6 hr. From the upper illustration, it 
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can be seen that the hardness could not 
be reduced to the desired level without 
the aid of soda ash. With the addi- 
tion of soda ash (middle illustration), 
an alkalinity equal to the hardness was 
obtained, and little difficulty was expe- 
rienced. With the third type of water 
(lower illustration), it can be seen 
that the excess bicarbonate alkalinity 
required the use of more lime. It will 
be noted that the addition of lime re- 
duces the calcium hardness first, before 
any appreciable amount of magnesium 
is removed; and until this point is 
reached the alkalinity and calcium 
curves are parallel. Addition of more 
lime causes the calcium content to in- 
crease or decrease with magnesium 
precipitation. Under either condition 
the magnesium is eventually reduced 
to a low concentration. In each ex- 
ample, a longer reaction time or con- 
tact with a slurry of calcium carbonate 
and magnesium hydroxide would pro- 
vide a clear approach to equilibrium 
conditions. 

In Fig. 5 the proportions of the 
various forms of alkalinity are shown 
for the pH range of 8.0-11.0 with an 
alkalinity of 50 ppm. 

In Fig. 6 the calculated solubility 
limits are shown for various pH values 
and alkalinity concentrations. The 
much lower theoretical values indicate 
that equilibrium conditions had not 
been attained in the jar tests in the 
previous figure. Hartung (8) and 
Calise (9) recently showed the benefits 
of using slurry circulation to approach 
the equilibrium conditions. 

At the equilibrium obtained thereby, 
however, a dilemma exists: although 
saturation with respect to magnesium 
hydroxide is not desirable, saturation 
with respect to calcium carbonate is. 
If magnesium saturation were cor- 
rected by reducing the pH, calcium 
carbonate saturation would be de- 
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stroyed, unless excess calcium hydrox- 
ide were present. 

In usual practice, equilibrium condi- 
tions are rarely obtained even under 
optimum conditions of contact time 
and slurry circulation, Supersatura- 
tion may, however, be a blessing in 
disguise, because it provides greater 
flexibility in control. As previously 


shown, the pH must be reduced to 
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tion procedures for separate deter- 
mination of calcium and magnesium 
hardness. Also, the possible problems 
with magnesium hydroxide were not 
fully recognized. The only control 
tests were for total hardness (A), 
phenolphthalein (P) and _ methyl 
orange (M) tests for alkalinity. Such 
tests sufficed as long as the only crite- 
rion of a satisfactory product was the 
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Fig. 6. Calculated Solubility Limits at Various pH Values and 
Alkalinity Concentrations 


Part a shows relative concentrations of COs~ and OH"; Part b shows Ca solubility 
at various concentrations of alkalinity at 15°C, and Mg solubility at 0°, 5°, 15°, and 


25°C (total dissolved minerals, 200 ppm). 


avoid precipitation of magnesium hy- 
droxide; supersaturation permits pH 
adjustment to a point where calcium 
carbonate saturation can be attained 
without the use of excessive amounts 
of calcium hydroxide. 


Control Tests 


When lime-soda softening was first 
introduced, there were no simple titra- 


Concentrations are expressed as CaCOs. 


total hardness of the effluent. This 
is no longer true, however. The in- 
adequacies of P, M, and H control 
are insufficient magnesium removal, 
excessive use of lime, and consequent 
excessive demands on recarbonation. 

The P and M determinations must 
be made with great care if they are 
used to indicate hydroxyl ion concen- 
trations (for lime dosage). The cor- 
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rections associated with temperature 
and total mineral content, as indicated 
by Dye (10), should also be applied. 

With the advent of the EDTA pro- 
cedure for calcium hardness and total 
hardness, the old control criteria be- 
came outmoded. For 10 years, quick, 
simple titration procedures have been 
available for the separate determina- 
tion of calcium, and for magnesium by 
difference from the total hardness. 
There is, therefore, no reason to re- 
tain the outdated P, M, and H control 
tests when a quality product is desired. 

It is a logical step to base lime 
dosage on the residual magnesium 
hardness, the second step in the sof- 
tening chemistry, as even an accurate 
(2P —M) determination is only an 
indirect indication, by means of the 
hydroxyl-ion concentration, of pos- 
sible magnesium hardness. The mag- 
nesium determination, however, is a 
direct indication of the quality of the 
end product, regardless of the plant 
temperature, because calcium reduc- 
tion is insured by prescribed adjust- 
ment of the lime dosage and by pre- 
calculation of the soda ash requirement. 

Magnesium hardness is the differ- 
ence between the total hardness and 
the calcium hardness. With practice, 
an analyst can determine calcium hard- 
ness on the same sample used for the 
alkalinity determination. After the 
usual P and M alkalinity titrations, the 
calcium hardness buffer solution and 
indicator are added and titration is 
continued with EDTA. The pink color 
associated with phenolphthalein is ob- 
served to change rather suddenly to 
a wine color at the calcium endpoint. 


Recarbonation 


With proper magnesium hardness in 
the effluent, recarbonation is necessary 
to reduce the pH to the level of cal- 
cium carbonate stability. 
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At one 1.5-mgd solids-contact plant, 
40 ppm carbon dioxide is required to 
reduce the pH of the treated water to 
8.5-9.0. The fuel oil (No. 2) used 
costs $2.34 for 1 mil gal of water. An- 
other plant of 0.4-mgd capacity re- 
quires similar carbon dioxide treat- 
ment. Propane provides carbon diox- 
ide at a cost of $4.30 for 1 mil gal. 
Much less maintenance has been re- 
quired for the propane equipment than 
for fuel oil equipment. For 40 ppm 
carbon dioxide, the equivalent cost of 
alum for this purpose would be $18.25 
for 1 mil gal. 

If, on the other hand, alum is added 
with lime and soda ash, it must be neu- 
tralized with additional lime and soda 
ash to maintain the alkalinity desired in 
the end product and the pH necessary 
for magnesium precipitation. The ef- 
fectiveness of alum for magnesium re- 
moval appears to be limited at higher 
temperatures (70°-80°F) but more 
effective at lower temperatures (35°- 
50°F). The difficulty of reducing 
magnesium hardness to its calculated 
solubility is indicated by the recorded 
use of alum dosages of 50-85 ppm 
during winter months and 17-35 ppm 
during the summer months. Such use 
of alum does not eliminate the need 
for recarbonation. 

It has been indicated that soda ash 
is required in waters with excessive 
noncarbonate hardness to precipitate 
calcium and provide sufficient residual 
alkalinity for calcium carbonate sta- 
bility. The usual quantity required 
may be calculated from the total hard- 
ness and alkalinity of the raw water. 


H — M — (25 to 50) 
= ppm Na.CO, (as CaCO,) 


This dosage is designed for an effluent 
alkalinity of 50 ppm and a hardness 
of 75-100 ppm; it may be desirable to 
add a portion of it after filtration if 
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excessive lime buildup on the sand 
filters indicates a need for recarbona- 
tion to a subsaturation pH. 

Lime dosage may be determined by 
the following method of calculation : 


2.3 CO, + Alkalinity + Mg +excess 
= ppm CaO (as CaCO,) 


Control tests for magnesium will 
show a need for more lime if the mag- 
nesium hardness is greater than 40 
ppm or for less lime if it is less than 
20 ppm. 

An additional control test concerns 
the circulation of the slurry. In the 
plants used for this study, it was not 
possible to maintain as high slurry 
concentrations in the draft tubes as 
were obtained by Hartung (17). Be- 
cause solids-contact units are designed 
ostensibly to take advantage of the 
clarifying effects of suspended solids, 
however, every effort should be made 
to maintain the maximum possible 
slurry concentration without excessive 
carryover to the filters. The permis- 
sible concentration was found to be 
different for each plant, and incon- 
sistencies in the methods for determin- 
ing suspended solids caused further 
complications. 

On the basis of a limited number of 
gravimetric determinations, little or no 
consistent relation involving specific 
gravity or sludge volume was found 
for 5-min settling periods at three 
plants. It would thus appear that each 
plant must experimentally determine 
empirical limits of suspended solids for 
optimum operation. It is probable 
that the quantity and type of turbidity 
in the raw water, temperature, and 
hardness may be variables that seri- 
ously limit the effectiveness of any 
general rules for suspended solids. 

The frequently unrecognized prob- 
lems caused by magnesium hydroxide 
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can be overcome in lime softening by 
proper control tests and recognition 
of the dependence of magnesium hy- 
droxide solubility on pH and tempera- 
ture. In order to maintain a defined 
desirable quality for softening plant 
effluent, the use of the magnesium 
determination as a control test is 
recommended. 
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Advantages of Ground Level Distribution Storage 


Marsden C. Smith 


A paper presented on Jul. 16, 1959, at the Annual Conference, San 
Francisco, Calif., by Marsden C. Smith, Chief Water Engr. (retired), 
Dept. of Public Utilities, Richmond, Va. 


N the early days, when most cities 

were compactly built and their 
streets had little or no paving, water 
utilities found it both simple and eco- 
nomical to eliminate zones of low water 
pressure by enlarging the mains sup- 
plying the zones. The spreading out 
of industrial, commercial and residen- 
tial properties, improved transporta- 
tion, and many other factors have 
caused a gigantic increase in the cost 
of new supply mains. At the same 
time, new uses of water, most of which 
are seasonal, have greatly increased the 
necessity for added facilities to main- 
tain water pressure. 

Usually, the most practical way to 
satisfy higher demands in areas re- 
mote from the supply is to store water 
during hours of low demand and draw 
from storage during the hours of 
heaviest use. By this means the full- 
est use of the capacity of the supply 
mains can be made and many operat- 
ing costs can be materiaily reduced. 

When distribution storage was first 
used, the choice of types was limited to 
standpipes or elevated tanks. Ground 
level storage usually requires pumping 
when water is being drawn from stor- 
age. Early pumping facilities were 
expensive to construct, maintain, and 
operate. Central-station electric power, 
standby power, centrifugal pumps, and 
automatic controls were either un- 
available or unreliable. Today these 


limitations no longer exist. 
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The purpose of this discussion is to 
direct attention to the many advan- 
tages of ground level storage over ele- 
vated storage for the relief of low 
water pressure, especially in residen- 
tial areas. It is not, however, intended 
to suggest that elevated storage should 
never be used, for such a proposal 
would be ridiculous; rather it is in- 
tended to emphasize the often unrecog- 
nized benefits of ground level distribu- 
tion storage. It must, however, be 
understood that an efficient and reli- 
able automatic control is necessary for 
ground level storage if the costs of 
pump operation are not to be too ex- 
pensive to compete with elevated 
storage. 

The term, “service zone,” as it is 
used in the following, means a part 
of a water supply system which some- 
times is dependent upon either elevated 
or ground level storage (with pumps) 
for the maintenance of water pressure. 
Obviously, there may be one or more 
such zones in any given distribution 
system, all served by the same supply 
pumps. 


Public Relations 


No business—least of all a municipal 
corporation—can afford to disregard 
the wishes of the public. The strenu- 
ous objections to the construction of 
almost any design of elevated tank in 
residential and other areas are too uni- 
versal to require elaboration. Injunc- 
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tions frequently force the use of ground 
level storage and often the height of a 
reservoir is limited to that which may 
be screened by trees and other foliage. 
Thus, ground level and underground 
storage are generally more desirable 
from the all-important standpoint of 
public relations. 


Flexibility 


In order for an elevated tank to 
function effectively, the lowest normal 
water level in the tank must be high 
enough to maintain pressures at the 
extreme limits of the service zone, even 
during periods of peak demand. Un- 
fortunately, when the zone demand is 
greatest the water level in a tank is 
usually at its lowest. What is worse, 
the pressure loss in the distribution 
system of a tank zone varies approxi- 
mately as the square of the demand. 
Limitations on the height of an ele- 
vated tank necessarily limit the choice 
of its location to the highest ground 
within its service zone. The highest 
ground level is often quite remote from 
the most desirable location from all 
other points of view. Thus ground 
level storage, which may be located 
wherever desired, permits a much 
greater choice of locations. 

Ground level storage also permits 
greater flexibility in design and in the 
selection of construction materials. 
Obviously, earth or gravity walls can- 
not be used for elevated tanks, and 
even prestressed concrete has had only 
limited application in this field. Con- 
sequently, steel is almost the only prac- 
tical available material. 

Elevated storage also limits the 
quantity of storage that may be used. 
Steel elevated tanks of more than 
2-mil gal capacity are rare, and tanks 
that store more than 3 mil gal appear 
to be impractical. On the other hand, 
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there is no limit to the size of ground 
level storage. 

Elevated storage, once built, abso- 
lutely fixes the pressure available in 
the system zone to that produced by 
the elevations of the water in the tank. 
No practical means has yet been de- 
vised to vary the height of an elevated 
tank after construction. Hence there 
can be no flexibility in the pressures 
maintained, either in the tank service 
zone or in the overall distribution 
system. 

The fact that the height of the tank 
fixes pressure so that it cannot be 
changed, no matter how necessary a 
change may be, is the qreatest dis- 
advantage of elevated storage. Ground 
level storage, on the other hand, per- 
mits complete flexibility in maintained 
pressures because they can be regu- 
lated as closely as desired. Hourly and 
seasonal pressure variations are se- 
cured by the automatic control of pump 
speeds and by adjustable back-pressure 
valves during the time the pumps are 
not needed. Any desired change in 
the range of pressures can be had at 
a small cost, if ever needed, by a 
change of pump impellers or even by 
changing the pump. Inflexibility in 
water pressures, which must inevitably 
result when elevated storage is used, 
seriously increases operating costs, in- 
creases the problems of operation, and 
lessens the reliability of service in the 
entire service zone. 

Hence it seems that from the stand- 
points of public relations and opera- 
tional flexibility there can be no doubt 
of the great advantages of ground level 
storage. The unlimited quantity that 
may be stored, the freedom in the se- 
lection of construction materials, the 
greater choice of locations that will 
result in the greatest operating effi- 
ciency, and, most important, the abil- 
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ity to adjust system pressures as 
needed for maximum economy, all are 
good arguments for the use of ground 
level storage in most instances. 


Economy 


Greater flexibility in the selection 
of the tank location within the storage 
zone and the much greater choice in 
the size, design, and materials used, 
generally result in a lower first cost. 

It may be helpful to examine the 
actual operation of one zone of the 
Richmond, Va., water system and esti- 
mate what operation would cost were 
the system provided with ground 
rather than elevated storage. In this 
way, a sufficiently accurate cost com- 
parison may be obtained for at least 
one zone of one system. To make such 
a cost comparison it is necessary to use 
the best available data, and reference 
will therefore be made to other actual 
zones of the Richmond system. 

The zone selected indicates a cost 
reduction more favorable to ground 
level storage than will always exist. 
This is because of the great use of 
water in the area of which this zone is 
apart. On the other hand, the ground 
levels in the zone and in the area se- 
lected are such that they materially 
lessen the savings in the cost of 
pumping. 

The zone in question is served by a 
1-mil gal elevated tank, its bottom ele- 
vation being 300 ft and its overflow 
325 ft. The point of maximum 
ground elevation (225 ft) in the area 
is quite near the area supply pumps; 
and the maximum ground elevation in 
the zone, which is quite level, is at 
the tank site and is 200 ft. Had 
ground level storage been used, it 
probably would have been placed at 
the same location with its overflow at 
an elevation of 240 ft and its bottom 
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elevation at 200 ft. Thus, the ground 
storage tank when full would have 
been 60 ft lower than is the bottom 
level of the elevated tank. 


First Cost 


The elevated tank was built in 1945, 
which was before suitable automatic 
controls were available, at a cost of 
$131,232 exclusive of land. It has 
been estimated that it would have cost 
$180,000 to build the tank in 1957. 
In 1957 a 1-mil gal ground level reser- 
voir, with pumps, automatic controls, 
piping, back-pressure valves, and a 
handsome colonial type brick building, 
was constructed to form a new zone 
for a total cost of $109,200 exclusive 
of land. Hence the initial cost of 
ground level storage would have been 
$70,800 less than the same capacity in 
elevated storage in 1957. 

But this is not all. The building, 
pumps, and controls included in the 
$109,200 were designed for a much 
greater ultimate capacity. Already a 
second ground level reservoir of 1.4- 
mil gal capacity has been found neces- 
sary and is being constructed for 
$66,356. This means that with the 
development not yet completed the 
total investment is already at least 
$256,000 less than would be necessary 
for elevated storage—quite a worth- 
while saving. 


Maintenance Costs 


The maintenance of elevated storage 
tanks is more expensive even when the 
same material is used for construction. 
Painting an elevated steel tank is an 
expensive job, requiring, as it does, 
fearless, specially trained mechanics. 
One reliable steel-tank maintenance 
firm estimates the cost of cleaning and 
painting steel elevated tanks to be at 
least twice the cost of steel ground 
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level tanks of the same capacity. That 
estimate, moreover, is based on using 


the same skilled mechanics, which is 
not at all necessary for ground level 
tanks. 

If cleaning and painting are assumed 
to be necessary every 4-5 years, from 
actual contract prices it can be shown 
that the cost of painting is approxi- 
mately $800 more per year for an ele- 
vated tank of 1-mil gal capacity than 
for a ground level tank of the same size. 

Cathodic protection also costs about 
twice as much for an elevated steel 
tank as for the same size of ground 
tank. For a 1-mil gal tank, cathodic 
protection is approximately $250 more 
per year for elevated than for ground 
level storage. This cost difference is 
also estimated from actual contracts. 

Unfortunately, the system of ac- 
counting at Richmond does not permit 
an accurate separation of the cost of 
servicing the several automatic pump- 
ing stations in the system. Station 
charts are changed once each week, 
and this is practically the only regular 
maintenance cost. The buildings are 
brick with slate roofs and, as there are 
no windows, painting is needed only 
for trim, either inside or out. It is 
believed that $1,000 per year is a lib- 
eral allowance for the maintenance and 
supervision of each station. 

Both the elevated and the ground 
level tanks and pumps are equally 
maintained and any difference in obso- 
lescence is probably less for the ground 
level installations. Hence depreciation 
and obsolescence are applied only to 
the initial cost difference of the two 
systems. 


Operation Costs 


As has been said the actual cost of 
pumping with elevated storage can be 
determined exactly, but obviously what 
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the pumping costs with ground level 
storage would be can be only an 
approximation. 

An elevated tank must be high 
enough to maintain pressures sufficient 
for the maximum demand even though 
it occurs for only a few hours each 
year. This means that during all other 
hours—in winter and even at midnight 
—the system supply pumps must pro- 
duce pressures that are not needed 
except for the relatively few peak hours 


TABLE 1 


Estimated Minimum Annual Savings 
of Ground Level Storage 
Over Elevated Storage* 


Item Saving 


Fixed charges (at 8 per cent of mini- 

mum first-cost difference) 5,660 
Tank painting 800 
Cathodic protection 250 
System and zone pumping 12,560 


Total 19,270 


Maintenance, supervision, and 
pumping from ground level 
level storage —1,310 


Adjusted total 17,960 


* Both tanks are assumed to be made of steel; all 
figures are for 1-mil gal capacity. 


of each year. It is this unnecessary 
pumping head that causes the power 
required for elevated storage almost 
always to exceed greatly that required 
for pumping to and from ground 
storage. 

On a typical summer day, the pumps 
supplying the Richmond distribution 
system were required to pump 36.87 
mil gal at an average of 42 ft more 
head than would have been required 
had ground storage been used. The 
system demand is obviously not that 
great during most of the year, how- 
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ever, and actual demand records pro- 
vide a better estimate. 

During the study a mass of data 
was collected on hourly station pump- 
ing rates, total lift, elevated-tank levels, 
estimated hourly zone demand, actual 
elevated tank “in and out” quantities, 
successful zone pressures, and friction 
losses. These data, together with esti- 
mates for ground storage, have been 
combined to determine as closely as 
possible the excess in system and zone 
pumping costs that can be attributed to 
the use of elevated instead of ground 
level storage. 

It should be noted that it is usually 
an advantage to fill ground level stor- 
age by a separate main directly from 
the supply or from the dividing line 
between the zone and area supply 
pumps. This is because both the 
amount pumped out of the tank and 
the supply system pressures may 
thereby be considerably lessened. 

According to highly conservative 
estimates, the total zone and supply 
pumping cost for 1958 was $8,300 
more with elevated storage than it 
would have been had ground level stor- 
age with pumps been used. An esti- 
mate based on the average of recent 
years places the amount at $12,560. 
If the annual demand should become 
equal to the maximum day, this in- 
crease in pumping power costs with 
elevated rather than ground level stor- 
age would be $24,000 per annum. 
Thus the increase in the cost of pump- 
ing caused by elevated storage con- 
stantly increases as the area and zone 
demands increase. 

As the maximum elevation in the 
zone supplied by the elevated tank is 
24 ft less than the elevation close to 
the area supply pumps, the pumps at 
the zone storage would be needed only 
during the hours of heavy demand. 
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The amount of pumping that would 
have been necessary from ground stor- 
age has been estimated from the actual 
elevated-tank water levels and the area 
supply pumping pressures averaged for 
recent years. The cost was approxi- 
mately $310. This cost was difficult 
to determine, but it is believed to be 
reasonably accurate. 


Overall Savings 

Minimum annual savings of 1 mil gal 
ground storage over elevated storage 
are given in Table 1. It is no doubt 
surprising to the reader that the pump- 
ing cost is so much less with ground 
storage, because one would think that 
letting the water down to ground and 
pumping it back up again would be 
wasteful. The explanation is simple, 
however : to keep an elevated tank rea- 
sonably full, all water used in the dis- 
tribution system must be pumped to 
greater height than is necessary during 
periods of normal use. 

The reduction in operating costs that 
can result from the use of ground level 
distribution storage instead of the con- 
ventional elevated tank, is determined 
by several factors. Some of these are: 
[1] the quantity of storage required, 
[2] the total amount and rate of with- 
drawal of water from storage, [3] the 
relation between the amount of water 
used in the zone and in the overall sys- 
tem, [4} the relation between eleva- 
tion in the zone and in the overall 
system, and [5] the probability of in- 
creases in water use in and beyond the 
zone storage. 

The example used in this article is 
believed to be typical when considered 
in the light of these factors and the 
savings in operating costs show why all 
tanks built in Richmond since 1946 
were built at ground level and used 
automatically controlled pumps. 
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Reliability 


Central-station power, needed for 
the operation of pumps with ground 
level storage, has today reached a high 
degree of reliability. Automatic cen- 
trifugal pumps driven by central sta- 
tion power are now serving some of 
our largest water distribution systems 
with complete success. Ground level 
storage can usually be so placed that 
adequate pressures can be maintained 
for fire engines and partial commercial 
service in the rare event of a power 
failure. 

The reliability of modern automatic 
control is amazing ; at Richmond, auto- 
matic control has caused only one 
pumping failure in 14 years. During 
the same period in one other station, 
operated by highly skilled personnel, 
human errors have caused four pump- 
ing failures, one of which hospitalized 
and nearly cost the life of the operator 
and resulted in highly expensive dam- 


age to the station equipment. 

Some utilities consider it advisable 
to supplement ground level storage 
with a small standby elevated tank 
which is kept full for a short power 


failure. Because the size of such a 
tank would be but a small fraction of 
that required if all storage were ele- 
vated, the cost of the elevated tank and 
of the power for pumping would not 
be excessive: This is not a recom- 
mendation ; it is mentioned for consid- 
eration only. 

Much higher pressures must be 
maintained while elevated storage is 
being filled than is necessary for filling 
the same capacity of ground level stor- 
age. Greater pressure obviously in- 
creases the danger of main breaks 
everywhere in the area supplied by 
the system pumps. A broken main is 
a serious health and fire hazard, and 
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any unnecessary increase in pressure 
certainly reduces the reliability of the 
system as a whole. 

It is often argued that elevated stor- 
age is always available for an emer- 
gency. This is unfortunately not al- 
ways so. In systems with zone stor- 
age, at the very time the tank should 
be full because the system demand is 
at its maximum, the pressure loss be- 
tween the supply pumps and the tank 
is also at its maximum. Thus the 
tank either may be empty or have only 
a minimum quantity in reserve at the 
very time when it should be full. This 
often happens because the level in the 
tank gradually drops during the morn- 
ing and early afternoon, even when the 
supply pressure is actually greater than 
necessary. 

If ground storage is placed at the 
same site as elevated storage, the level 
of ground storage when full is usually 
50-75 ft below the level in the ele- 
vated tank when the latter has just 
become empty. The difference is 60 
ft in the zone of the Richmond system 
under consideration. This 60 ft has 
been of tremendous importance during 
periods of heavy demand. Obviously 
any portion of the 60 ft can be used 
to increase greatly the rate of filling 
of the zone storage; this is done by 
setting the back-pressure inlet valve 
to the ground storage to reduce zone 
pressure during hours when higher 
pressures are not needed. By a slight 
reduction in zone pressure during the 
morning and early afternoon hours, 
ground storage can be kept almost 
full when the hours of peak demand 
arrive. 

What may often be of even greater 
importance, the ability to vary the 
zone pressures permits a material in- 
crease in the effective capacity of the 
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mains between the system supply 
pumps and the zone storage and thus 
postpones or eliminates the expense of 
enlarging the mains. 

With elevated storage, however, 
zone pressures are fixed by the water 
level in the tank. To overcome the 
problem of the level’s repeatedly be- 
coming dangerously low, there are 
three possible remedies : 


1. The capacity of the elevated stor- 
age may be enlarged with an additional 
elevated tank. That would cost at 
least $180,000, however, and would 
materially increase the maintenance 
and fixed charges for each year. 

2. The pressures at the area supply 
pumping station may be increased by 
rebuilding of the pumps. That would 
make it necessary to raise the pressure 
proportionally as the square of the 
quantity being delivered; obviously, 
there is a limit to such an increase. 

3. The mains between the system 
supply pumps and the zone storage 
may be enlarged. In the zone consid- 
ered in this article, enlargement would 
cost at least $320,000. This surely is 
an expense that should be postponed as 
long as possible. 


These undesirable and expensive 
alternatives are frequently the reason 
why the water level in so many ele- 
vated tanks is allowed to fall to dan- 
gerously low levels just at the very 
moment when the maximum reserve 
is needed. It is always hard to spend 
much money for benefits received only 
during the relatively few hours of peak 
demand. Thus it seems that even from 
the standpoint of reliability, ground 
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level storage is frequently much more 
effective than elevated storage. 


Conclusion 


From the foregoing it should be 
abundantly clear that its fixed height 
is an extremely serious inherent fault 
of elevated distribution storage. Either 
the tank is too high for normal de- 
mands or too low to provide adequate 
pressures during the hours of maxi- 
mum use. One reputable engineering 
consultant recommended that the ele- 
vated tank considered in this article 
be 40 ft higher than was considered 
proper by another equally reputable 
consultant. Surely both could not be 
right, and the tank legs could not be 
varied once the choice between the 
recommendations was made. The tank 
was built at the lower of the two levels, 
but severe operating problems have 
nonetheless resulted from efforts to 
prevent the tank from becoming empty 
on days of heavy demand. 

There can be no question that, from 
the standpoint of reliability, improved 
public relations, choice of location, 
materials, size, and both initial and 
operating costs, ground level storage 
with automatically operated pumps is 
preferable to elevated storage. Ele- 
vated storage often can no longer be 
justified except in small or unusual 
public water systems. 

Although it is not the author’s intent 
to propose that all elevated storage 
be abandoned, it is hoped that the fore- 
going discussion will encourage a more 
complete investigation of the benefits 
that can result from the use of ground 
storage in distribution systems. 


\ 
My 
G 
4 | 
q 
iy 
4 
Ky 
B 


79th Annual Conference 
Civic Auditorium, San Francisco, Calif. 
July 12-17, 1959 


F, B. 
R. J. 
H. L. 


Convention Committees 
Convention Management Committee 


Representing AWWA Representing WSWMA 
J. H. Turner, Chairman J. F. O’Grady 
D. Burr William Simons E. A. Sigworth 
D. DeCosta H. C. Medbery 
R. Hausmann W. R. Seeger 
E. Jackson 


G. 

A. 
E. 


Ex Officio 


Lewis S. Finch, President, Al WA 

Harry E. Jordan, Secretary, AWWA 

E. Shaw Cole, Chairman, AWWA Publication Committee 
Edward E. Alt, President, WSWMA _. 

John G. Stewart, Manager, WSWMA 


Convention Place Committee 


Representing AWWA Representing WSWMA 


Fred Merryfield, Chairman Richard V. Ford 
Lewis S. Finch Edward E. Alt 
Harry E. Jordan John G. Stewart 


Technical Program Committee 


E. Shaw Cole, Chairman 
Charles A. Black William D. Hurst 
John W. Cramer James B. Ramsey 


AWWA Transportation Committee 


E. A. Sigworth, Chairman 
Fred Merryfield A. S. G. M. Musgrave 


Local Host and Information Committee 
G. D. Burr, Co-Chairman A. R. Hausmann, Co-Chairman 
Sunday Crew 
A. Elsner, Chairman 


Blanchard L. A. McAtee J. C. McPherson 
Driggs F. C. McCowan J. H. Peterson 
Lutge P. H. McGauhey H. G. Roberts 
May W. D. Wolfe 
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Monday Crew 
J. A. Wade, Jr., Chairman 


T. C. Binkley G. K. Kells E. D. Thoits 
R. L. Borame D. G. Larkin F. F. Watters 
L. H. Chamberlain J. S. Miller M. P. Whitfield 
J. R. Dickerson C. B. Parbury H. H. Wilkins 
R. T. Durbrow R. F. Poston L. L. Wise 

T. L. Smith 


Tuesday Crew 
W. J. Hays, Chairman 


J. H. Canadas R. B. Hunter M. W. Seevers 
J. W. Cooper N. J. Kendall William Stava 
Carroll Da Mant R. M. Kennedy Martin Tillman 
F. W. DeKlotz E. L. MacDonald J. W. Trahern 
G. A. Harris H. L. Olson D. R. Von Raesfeld 


C. L. Hughes L. M. Pollard A. J. Webb 


W ednesday—Friday Crew 


K. W. Brown, Chairman 


K. H. Beard Jr. S. F. Dommes Jr. A. T. McLaughlin 
C. T. Blair W. G. Dunn P. C. Ward 
W. C. Groeniger Jr. 


Publicity Committee—William Simons, Chairman 


Local Transportation Committee—J. J. Lyons, Chairman 


Inspection Trip Committee—J. N. Spaulding, Chairman 


General Entertainment Committee—E. E. Jackson, Chairman 


California Buffet Committee—H. C. Medbery, Chairman 


Awards and President’s Reception 


Honorary Chairmen—Awards 
W. Victor Weir 


Lewis S. Finch P. S. Wilson 


Honorary Chairmen—Reception 
2 Mr. & Mrs. Fred Merrytield Mr. & Mrs. Paul Weir Mr. & Mrs. F. C. Amsbary Jr. 


Local Committee 
E. A. Reinke, Chairman 


L. J. Alexander W. W. Hurlbut G. W. Pracy 

J. R. Barker C. G. Hyde Harry Reinhardt 
L. E. Blakely M. S. Jones G. C. Sopp 

C. G. Gillespie W. F. Langelier W. O. Weight 
C. M. Hoskinson J. S. Longwell W. C. Welmon 


S. B. Morris 
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1959 CONFERENCE STATISTICS 


San Francisco Registration by Days 


LapIES 
Preregistration 252 
Sunday, Jul. 12 308 
Monday, Jul. 13 198 
Tuesday, Jul. 14 27 
Wednesday, Jul. 15 — 
Thursday, Jul. 16 — 


TOTALS 785 


Geographic Distribution of Registrants 
UNITED STATES Maryland 17 South Dakota .... 


Massachusetts .... 30 Tennessee 
Michigan 47 
Minnesota 30 
Mississippi 10 Virginia 
Arkansas Missouri Washington 
California Montana West Virginia ... 
Colorado Nebraska Wisconsin 
Nevada Wyoming 
elaware New Hampshire .. 
Dist. Columbia ... New pe CANADA 
Florida New Mexico 
Georgia 3 New York Brit. Columbia ... 
North Carolina ... Manitoba 
North Dakota .... Ontario 
Illinois Ohio Saskatchewan 
Indiana Oklahoma 8 
Oregon FOREIGN 
Pennsylvania 
Puerto Rico 
Rhode Island 
South Carolina ... 


Comparative Registration Totals—1950—1959 


PLACE ME LADIES 


San Francisco 
Dallas 
Atlantic City 
St. Louis 
Chicago 
Seattle 

Grand Rapids 
Kansas City 
Miami 
Philadelphia 


Win, Place & Show in Section Awards 


Henshaw Cup Hill Cup Old Oaken Bucket 


Pacific Northwest . 75.0% California California 
Intermountain .... 71.1% Southwest 
California f Florida . New York 


Tora 
960 
977 
908 
225 
79 
33 
39 
1 
3 
3 
| 
YEAR Tora. 
1959 2,426 785 3,211 ag 
1958 2,337 687 3,024 Rae 
1957 2,398 669 3,067 
1956 2,026 510 2,536 ag 
1955 512 2'587 
1954 1,536 527 2,063 ee, 
1953 1,532 365 1,897 Bese 
1952 1,600 386 1,986 ee 
1951 1,415 491 1,906 oe 
1950 1,678 329 2,007 ae 
| 
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Golf Committee—D. B. Alfreds, Chairman 


FUN Night 
W. R. Seeger, Chairman 
John Brucato W. J. Hays 


C. A. Lauenstein 
B. G. Grant E. E. Jackson H. G. Wehrheim 


Free Night—S. M. Tatarian, Chairman 


Sahite to Harry E. Jordan Dinner & Dance 


William J. Orchard, Salute Chairman 
J. W. McFarland, Dance Co-Chairman 
John Bills, Dance Co-Chairman 


Ladies Entertainment Committee 


Mrs. G. D. Burr, Co-Chairman Mrs. E. E. Jackson, Co-Chairman 


Ladies Rendesvous—Mrs. H. C. Medbery, Chairman 
Bus Tour—Mrs. S. M. Tatarian, Chairman 
Luncheon & Fashion Show—Mrs. E. E. Jackson, Chairman 
Colonial Tea—Mrs. J. C. Luthin, Chairman 


Ladies Day Golf Tournament 
Mrs. J. H. Peterson & Mrs. J. D. DeCosta, Co-Chairmen 


Association Awards 


Honorary Membership was conferred upon Frank C. Amsbary Jr., E. Sher- 
man Chase, Morris S. Jones, and Marsden C. Smith. The citations follow: 

FrANK CiirForp AMSBARY JR., Vice-President and General Manager, Long 
Island Water Corp., Lynbrook, N.Y.: Member of the Association since 1927; 
Life Member 1957; President 1956; Director 1939-42; Illinois Section Chair- 
man 1934; Fuller Award 1941; a gentleman who combines courtesy with a 
high degree of executive competence, bringing great credit to the industry; one 
to whom the distinction of honorary membership brings evidence of well de- 
served appreciation. 

Epwarp SHERMAN CuaAseE, Partner, Metcalf & Eddy, Boston, Mass.: 
Member of the Association since 1919; Life Member 1949; Director 1944-47, 
1956-59; Fuller Award 1949; thoroughly devoted to Association activities and 
to the advancement of his fellow engineers; a living symbol of the modern New 
England spirit, who particularly merits the distinction of honorary membership 
because of his long years of voluntary service in the fields of water supply and 
waste water control. 

Morris SHELLEY Jones, Retired General Manager, Water Department, 
Pasadena, Calif.: Member of the Association since 1924; Life Member 1954; 
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California Section Chairman 1942; Director 1951-54; Fuller Award 1955; one 
who brought to the administration of the Pasadena water system a high degree 
of intelligence and who developed within his community a highly compatible 
relationship between the water utility and its customers. 

MarspEN CHURCHILL SmiTH, Retired Chief Engineer, Department of 
Public Utilities, Richmond, Va.: Member of the Association since 1925; Life 
Member 1955; Director 193740; Fuller Award 1940; one who brought to his 
city's water department many of the fruits of his inventive genius; and one who 
brought to water supply practice many devices which represented the combina- 
tion of his mechanical and electrical skiils in useful components of modern 
water systems. 


The John M. Diven Medal, awarded to the member whose services to the 
water utility field during the preceding year are deemed most outstanding, was 
presented to Fred Merryfield. The citation follows: 

Frep MErRRYFIELD, Professor of Sanitary Engineering, Oregon State College, 
and Partner, Cornell, Howland, Hayes & Merryfield, Corvallis, Ore.: for his 
outstanding and forceful leadership of the Association’s ad hoc committee on 
public information, his continuing leadership as chairman of the Committee on 
Water Utility Advancement, and his energetic efforts to advance the industry 
and its personnel. 


The John M. Goodell Prize, granted for the best paper published in the 
JournaL from October 1957 through September 1958, was conferred upon 
Louis R. Howson. The citation follows: 

Louis RicHarp Howson, Partner, Alvord, Burdick & Howson, Chicago, 
Ill.: for his paper “Factors Affecting Long-Distance Transmission of Water,” 
as published in the October 1957 issue of the Journal (Vol. 49, page 1359). 
The selection was made because of the background of broad experience and 
objective engineering judgment displayed, plus the clarity of expression of ideas, 
which make the paper one of great value to all persons who may study it in 
the future. 


Division Awards, granted for the best JouRNAL paper (October 1957- 
September 1958) in the field of interest of each of the four AWWA Divisions, 
were presented to Martin E. Flentje and Robert J. Sweitzer, Alexander C. 
Rener, Dwight F. Metzler et al., and Richard Hazen. The citations follow: 

Distribution Division Award: Martin Ernest FLENTJE, Research Engi- 
neer, American Water Works Service Co., Philadelphia, Pa., and Rosert J. 
Sweitzer, Director of Research and Development, Lock Joint Pipe Co., East 
Orange, N.J.: for their paper “Further Study of Solution Effects on Concrete 
and Cement in Pipe,” published in the November 1957 issue of the Journal 
(Vol. 49, page 1441). This paper continues the record of valuable studies made 
by the authors and gives the reader a substantially improved understanding of 
the factors which adversely affect concrete. 
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Management Division Award: ALEXANDER CHARLES RENER, Senior Water 
Works Engineer, Department of Water & Power, Los Angeles, Calif.: for his 
paper “Developing a Safety Program for the First-Level Supervisor,” published 
in the February 1958 issue of the Journal (Vol. 50, page 281). This paper 
gives support to the Association’s safety program by making clearer the im- 
portance of the supervisor in establishing safety consciousness among the men 
who benefit most from the program. 

Purification Division Award: Dwicut F. Metzver (Director), Russet A. 
Cup (Chief, Water Supply Section), and Howarp A. SToLTENBERG (Chief 
Chemist, Water & Sewage Laboratory), all of the State Board of Health, 
Topeka, Kan.; and Ricuarp L. Woopwarp (Chief, Water Supply), GRAHAM 
Wa ton (Senior Sanitary Engineer), Cuartes M. Patmer (Resident Biol- 
ogist), and Francis M. Mippieton (Scientist Director), all of the US Public 
Health Service, Robert A. Taft Sanitary Engineering Center, Cincinnati, Ohio: 
for their paper “Emergency Use of Reclaimed Water for Potable Supply at 
Chanute, Kansas,” published in the August 1958 issue of the Journal (Vol. 50, 
page 1021). In this paper, the growth of demand for water and the lack of 
sustained yield by streams upon which cities depend are dramatized by the 
record of the extraordinary steps which had to be taken to provide this important 
Kansas community with water service during a severe drought. (Other authors 
of this paper were Shih Lu Chang and Norman A. Clarke, also of the Taft Sani- 
tary Engineering Center.) 

Resources Division Award: RicHarp Hazen, Partner, Hazen & Sawyer, 
Engineers, New York, N.Y.: for his paper “Financing and Cost Allocation in 
Regional Water Systems,” published in the September 1958 issue of the Journal 
(Vol. 50, page 1136). This paper provides a clear account of the engineering 
studies required to develop a regional water supply and the financial studies 
which are required to make the »roject successful. It charts a path which many 
cities must follow to protect their future growth. 


The Wendell R. LaDue Safety Awards, granted to utilities for outstanding 
accomplishment in safety during a calendar year, were presented to the Jersey 
Shore (Pa.) Water Co., the Monongahela Valley Water Corp. of Elizabeth, Pa., 
and the San Diego (Calif.) Water Dept. The citations follow: 

Class 1: Jersey SuHore (Pa.) Water Co., E. F. Jones, President: for a 
perfect 1958 safety record covering 18,118 man-hours of work by 9 employees, 
following a perfect record of no lost-time injuries for the preceding 9 years. 

Class 2: MONONGAHELA VALLEY WATER Corp. (Elizabeth, Pa.), Francis 
D. Donahue, Manager: for a perfect 1958 safety record covering 51,876 man- 
hours of work by 27 employees, following a perfect record of no lost-time in- 
juries for the preceding 9 years. 

Class 3: San Dieco (Calif.) Water Dept., Paul Beermann, Director: for a 
perfect 1958 safety record covering 767,000 man-hours of work by 383 employees, 
following a perfect record of no lost-time injuries in 1957. 


| 
cg 
} 
i. 
i 
i 
| 
3 
4 j 
> 
ve 


1572 AMERICAN WATER WORKS ASSOCIATION Jour. AWWA 


The Harry E. Jordan Scholarship Award, granted to further the education 
of deserving applicants from the Midwest (a different region is selected each 
year), was conferred upon John J. Grimmer, a graduate student in business 
administration at Marquette University, Milwaukee, Wis. [It was decided this 
year, rather than present the scholarship award at the Annual Conference, to 
establish the practice of making the formal presentation at the meeting of the 
section in which the recipient lives. | 


The George Warren Fuller Awards were presented to 25 men whose sections 
had nominated them in the year beginning with the 1958 Annual Conference at 
Dallas and ending with the opening of the 1959 Conference at San Francisco. 
The awards—which are conferred for “distinguished service in the water supply 
field and in commemoration of the sound engineering skill, the brilliant diplo- 
matic talent, and the constructive leadership of men in the Association which 
characterized the life of George Warren Fuller’—went to the following men: 

Alabama- Mississippi Section—CHARLES MeELToN MATHEWS: for his sub- 
stantial contributions to the section through technical papers, programs, and 
official position; his interest in the development of the Mississippi water works 
short school and legislation for water utility improvements in the state. 

Arizona Section—GrorGe WASHINGTON Marx: for his many years of 
assistance to the water utilities of Arizona, fostering practical public health 
standards, directing research on the effects of fluoride in water supplies, and for 
his efforts in the training and utilization of qualified operating personnel. 

California Section—LaureEN WILLIAM Grayson: for his many services to 
the section and his effective and gracious representation of the section in Asso- 
ciation affairs, particularly as director, as chairman of the Water Resources 
Division, and as secretary and chairman of the Management Division. 

Canadian Section—WittiAM THomas RANDALL: in recognition of sterling 
support of the Canadian Section for many years as representative of the equip- 
ment association on the section’s executive, for service on many committees, and 
for notable assistance in the programs for advancement of the section. 

Chesapeake Section—Harry BrRECKENBRIDGE SHAW: for his distinguished 
services to the section and to the Association, particularly his awakening of water 
utility management to the potential costs of the relocation of utility facilities due 
to the federal highway construction program. 

Illinois Section—Grratp Lemuat Davis: for his progressive leadership in 
the supplying of pure water to the city of Decatur during a long period of plant 
expansion, for his work in improving and maintaining efficient plant operation, 
for his promotion of better public relations, and for his years of service to 
the section. 

Indiana Section—JoHN Emory KLEINHENZ: in recognition of his many 
years of unselfish and devoted service in editing the section newsletter, directing 
publicity, contributing to the section programs, and for compiling and editing 
the historical brochure commemorating the fiftieth anniversary of water works 
meetings in Indiana. 
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Iowa Section—Puitrp FairBANKS MorGan: for organising and conducting 
training courses in the technical and administrative aspects of water utility prac- 
tices ; for his leadership in promoting the interest of younger men in water works 
engineering ; and for his unselfish dedication to advancement of the Iowa Section. 

Kansas Section—Frank WILEY: for his leadership in organizing 
the Kansas Section; for planning the orderly expansion of the Topeka water 
treatment plant; and for his 36 years of service to the water works profession 
in Kansas. 

Kentucky-Tennessee Section—Harotp Nett JERNIGAN: for devoted service 
to the section in official capacity of various offices and committee assignments ; 
and for helpful service to water plant operators over and above the call of duty. 

Michigan Section—Herscuet O. Secr: for his outstanding service as man- 
ager of one of Michigan’s largest water departments; his special capabilities in 
handling labor-management problems; and his many valuable contributions to 
the municipal water supply field. 

Missouri Section—Linpon JoHN Murpuy: for his many years in guiding 
Missouri students in the field of sanitary engineering; for his tireless efforts in 
connection with the water plant operator licensing program, the annual operator 
short courses, and the section’s technical conferences. 

Nebraska Section—Witt1aM J. Sommers: for his outstanding success in the 
design and operation of his city’s water system; for so generously extending his 
time, knowledge, and material aid to water utility operators in smaller towns; 
and for his deep interest and untiring efforts in section affairs. 

New England Section—Witt1am ANprew HEAty: for his leadership in the 
improvement of water supplies and water works operation and his distinguished 
service in the conservation of the water works resources of New England, 
through water pollution control. 

New Jersey Section—Harotp MarsHaLtt OnLAND: for his outstanding 
operation of one of the largest municipal water supplies in the state; his service 
to the joint operation board of the state during emergencies ; and his contribution 
to the section for many years. 

New York Section—JAmes Clarke Harpinc: for his outstanding work and 
devoted service to the section. 

North Carolina Section—Stanrorp Eucene Harris: for his enthusiastic 
years of participation and leadership in all affairs of the section, for his high 
ethics which have won the love and respect of us ali. 

North Central Section—Harotp Henry BeHLMer (deceased) : for his many 
contributions to the advancement of water works practice, including his devoted 
service to the section as an officer and diligent worker on many committees; and 
for his accomplishments as head of the water utility of his community. 

Pacific Northwest Section (1958)—CLAuDE VERNON SIGNOR: in recognition 
of his excellent work in the water works field and his exemplification of those 
qualities of leadership and engineering ability which distinguished the life of 
George Warren Fuller. 
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Pacific-Northwest Section (1959)—ErpMAN Jerry ALLEN: an able engi- 
neer, experienced administrator, prudent manager of finances for his department ; 
a tireless leader in advancing the water works profession through capable service 
as section officer and as a director of the Association. 

Pennsylvania Section—RecinaLp Burns Apams: for his contributions in 
the scientific field of water treatment; his devoted services for water utility 
operators; and his active and continued interest in the affairs of the section. 

Southeastern Section—WILLIAM SCHIRMER: in recognition of his untiring 
personal and professional efforts in connection with continuous chemical and 
bacteriological surveillance of the water supplies of his and other states and be- 
cause of his genuine interest in the establishment of recognized water quality 
control. 

Southwest Section—Frep Henry PucKHABER: in recognition of his efforts 
toward diversifying the section’s activities; his part in developing and adminis- 
tering the section’s scholarship fund ; his long service on the section’s publication 
committee and short-school programs; and his more than 25 years of work 
toward bettering the water utility employee’s position. 

Virginia Section—JoHn Puittp KAvANAGH: in recognition of his devotion 
to the precepts of the Association; his able fulfillment of his responsibilities as 
secretary of the section; and particularly his initiative in reporting section 
information through newsletters. 

Wisconsin Section—Preston AtFrep ReyNotps: for his long service in the 
Rates and Research Division of the Public Service Commission; his valuable 
contributions to section programs on the subject of water rates; and for his many 
appearances before the state legislature in the interests of the water industry. 


Schedule of Conference Papers and Reports 
MONDAY MORNING, Jul. 13 


Water Utility Development Session 


Priceless Water—Motion Picture Premiere American Water Works Assn. 
Address of Welcome Mayor G. Christopher 
The Business and Defense Services Administration Horace B. McCoy 
AWWA’s Water Utility Advancement Program..................- Led by James B. Corey 
Good Utility Citizenship—What It Can Mean 
Count Down to Oblivion 


Water Purification Division 


Your Water Works—Motion Picture 
Radioactivity of Surface Waters of the US 
L. R. Setter, John E. Regnier & Edward A. Diephaus 
Discussion....H. H. Gerstein, Harry P. Kramer, Harold E. Pearson & James C. Vaughn 
Water Analysis by Neutron Activation 
Harry P. Kramer, R. L. Blanchard, G. W. Leddicotte & D. W. Moeller 
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Stabilization of Magnesium Hydroxide by Upflow Clarifiers 
T. E. Larson, Russell W. Lane & Chester H. Neff 
Effect of Accumulated Lime-Softening Slurry on Magnesium Reduction 
H. O. Hartung & J. L. Tuepker Jr. 


MONDAY AFTERNOON, Jul. 13 
Water Resources and Water Utility Management Divisions—Joint Session 


Canyon Conquest—Motion Picture US Bureau of Reclamation 
Development of the Upper Colorado River................eeceeeeeeccees Ernest O. Larson 
The Philosophy of a Model Water Law Arthur M. Piper 
East Bay’s New Aqueduct James W. Trahern 
Water Well Stimulation—A Survey of Current Practices Louis Koenig 
Application of Hexadecanol to a Municipal Water Storage Reservoir 

Morrison B. Cunningham 


Water Distribution and Water Purification Divisions—Joint Session 


Principles of Coagulation 
Sheppard T. Powell, Louis Koenig & Vivian F. Estcourt 
New Delhi Hepatitis Epidemic Joseph M. Dennis 
Discussion Abel Wolman & Richard L. Woodward 
Led by Andrew Dempster, 
Ray L. Derby, E. Jerry Allen & Henry J. Ongerth 


TUESDAY MORNING, Jul. 14 
Water Resources Division—General Session 


Colorado River Aqueduct—Motion Picture 

Metropolitan Water District of Southern California 
Water—America’s No. 1 Problem Fred A. Seaton 
New Jersey’s Forward Step in Water Supply William J. Orchard 
San Francisco’s Water Supply James H. Turner 


Water Purification Division Workshop 


Task Group Reports 
Filterability Index Joseph M. Sanchis 
Radioactive Contamination Harold E. Pearson 
Research Reports 
Water Treatment Effect on Main Capacity T. E. Larson 
Protective Coatings for Mains Robert F. McCauley 
Chromium and Cadmium Tolerance in Water Supplies R. U. Byerrum 
Coagulation 
Manganese Problems 
Chlorine Impurities 


TUESDAY AFTERNOON, Jul. 14 
Water Purification Division 


The (W)hole Story—Motion Picture Armco Drainage & Metal Products, Inc. 
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Criteria for Send Fitters. Led by John M. Jester, 


W. W. Aultman, John R. Baylis, H. E. Hudson Jr. & Richard R. Kennedy 

A Study of Short Filter Runs With Lake Michigan Water.................eccceeccceees 
Merrill B. Gamet & John M. Rademacher 
Recalcining Water-Softening Sludges—Panel Discussion.......... Led by William B. Crow 


; Water Utility Management Division—General Session 
River Under the Desert—Motion Picture................: American Pipe & Construction Co. 
The Puerto Rico Aqueduct and Sewer Authority.....................04- Rafael V. Urrutia 
Regional Water Supply Systems—Joint Discussion 
Longe-Range Weather Forecasting as a Water Supply Tool............... Irving P. Krick 
WEDNESDAY MORNING, Jul. 15 
Water Resources Division Workshop 
Pure Water & Public Health—Motion Picture.............. Cast Iron Pipe Research Assn. 
Underground Waste M. Miller 
Erosion Control and Salinity Reduction—Open Discussion 
3 Water Works Administration Committee—Open Session 
: Radioisotopes—A New Tool for Industry—Motion Picture....UK Atomic Energy Authority 
" 1958-59 Activities of the Water Works Administration Committee....... Wendell R. LaDue 
: Rating Water Systems—Task Group Report.....................4.. John H. Murdoch Jr. 
: Job Classifications—Task Group Report... Robert S. Millar 
Domestic Water Use—Commniittee H. E. Hudson Jr 


Pension and Retirement Systems—Committee Report.................2.000055 John Copley 


WEDNESDAY AFTERNOON, Jul. 15 


Water Utility Management and Water Distribution Divisions 


The Story of Water Supply—Slidefilm..................... American Water Works Assn. 
Behind Your Telephone Bill—Motion Picture............ Pacific Telephone & Telegraph Co. 
Maintaining Public Support of Water Works Improvements.................. Milton Rosen 

Railroad and Highway Crossings of Water Lines.................00005 Led by Bruce Baty, 


Herbert J. Chapton, Edward J. Clark, Frank E. Dolson, Roy L. Orndorff, 
R. Robinson Rowe, Leonard N. Thompson & C. F. Wertz 


Water Works Practice Committee—Open Session 


Current Activities of the Committees on Cast-Iron Pipe and on Spillways. 


.Raymond J. Faust 
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Discussions 


Experience With Plastic Pipe 
Epoxy Resins as Protective Coatings 
| Standard Designs and Diagrams for Blocking of Pipe Bends, Plugs, and oe 
AWWA’s Interest in International Standards...............cccecceeesceeeed S. Logan Kerr 
AWWA’s Water Works Materials Certification Program....... L. S. Finch & H. E. Jordan 


THURSDAY MORNING, Jul. 16 
Water Utility Management Division 


Water for Everyone—Motion Picture................eeeee00- Steel Plate Fabricators Assn. 

Blue Sky Thinking—The Water Utility of the Future 
| How Much Does Your Accident Price Tag Show?.............sscecceecceess George Sopp 
Changes in State Laws Concerning Public Liability...................000005 Gerald Remus 
j A Quarter-Century of Parallel Operation of a Municipally Owned Water Utility and a 


Water Distribution Division Workshop 


Lifelines of Your Community—Motion Picture..............+.- Keasbey & Mattison Co. 
Tyler, Texas, Elevated Tank—Motion Picture................-eseeeeeees The Preload Co. 

| The Role of the Corrosion Engineer in the Water System.................- Paul Beermann 
, Distribution of Soil Conductivity and Its Relation to Corrosion............ Gordon N. Scott 
| Ground. Storage Versus Elevated Storage: Marsden C. Smith 
The Effect of Valve Operation on Water Hammer....................++000: S. Logan Kerr 


THURSDAY AFTERNOON, Jul. 16 
Water Utility Management Division Workshop 


Budgeting and Cost Accounting Systems at Work............ J. P. Dieter & C. E. Hemphill 

{ The Need for Demand Meters—Panel Discussion................-- Led by George H. Dann 

Meter Manufacturer’s Viewpoint............ M. E. Hartz, W. P. Hersey & J. F. O’Grady 


Social Calendar 


12:00 Noon Exhibit Open House Brooks Hall, Auditorium 
6:00 pm California Buffet Vista Room, Whitcomb Hotel 


Re- 


Sunday 


Awards and President’s Gold Room, Fairmont Hotel 


ception 


Monday 8:00 pm 


Tuesday 9:00 am Annual Golf Tournament Presidio Country Club 
9:30 Bus Tour 
8:00 pm FUN Night Main Arena, Auditorium 


Wednesday 12:00 Noon Luncheon and Fashion Show Peacock Court, Mark Hopkins 
Hotel 


Evening No scheduled entertainment 
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9:15 Am 


Thursday 
2:00 pm 


6:45 pM 


Adams Pipe Repair Products 

Allis-Chalmers Mfg. Co., 
Hydraulic Div. 

American Cast Iron Pipe Co. 

American City Magazine 


American Pipe & Construc- 
tion Co. 
American Steel Foundries, 


Pipeline Service 
American Well Works 
Armco Drainage & Metal 

Products, Inc. 

Badger Meter Mfg. Co. 
Baker, R. H., & Co., Inc. 
B-I-F Industries, Inc. 
Brooks Products, Inc. 
Buffalo Meter Co., Inc. 
Byron Jackson Pumps, Inc. 
Calgon Company Div., 

Hagan Chemicals & Con- 

trols, Inc. 

Calmet Meter Div., Worth- 
ington Corp. 

Centriline Corp. 

Chain Belt Co. 

Chicago Bridge & Iron Co. 

Cla-Val Co. 

Clow, James B., & Sons, Inc. 

Consolidated Western Steel 

Div., US Steel Corp. 
Crane Co. 

DeLaval Steam Turbine Co. 
Dorr-Oliver Inc. 
Dresser Mfg. Div., Dresser 

Industries, Inc. 

Electro Rust-Proofing Corp. 
Engineering News-Record 
Fischer & Porter Co. 
Fisher Research Lab., Inc. 
Ford Meter Box Co., Inc. 
Foster Eng. Div., General 

Controls Co. 

Foxboro Co. 

Gamon Meter Div., Worth- 
ington Corp. 

General Filter Co. 

Glenfield & Kennedy, Inc. 


Ladies Day Golf Tournament 


AMERICAN WATER WORKS ASSOCIATION 


Colonial Tea 


Salute to Harry E. Jordan 
Dinner & Dance 


Exhibitors 


Golden-Anderson Valve Spe- 
cialty Co. 

Graver Tank & Mfg. Co., 
Div. Union Tank Car Co. 

Greenberg’s, M., Sons 

Hach Chemical Co. 

Hammarlund Mfg. Co., Inc. 

Hanks, Fred W., Co. 

Harco Corp., Cathodic Pro- 
tection Div. 

Hays Mfg. Co. 

Hellige, Inc. 

Hersey Mfg. Co. 

Homelite, Div. of Textron, 
Inc. 

Hupp Aviation Co., Electro- 
dyne Automatic Valve Op- 
erators 

Industrial Chemical Sales 
Div., West Virginia Pulp 
& Paper Co. 

Inertol Co., Inc. 

Infilco Inc. 

Johns-Manville 

Jones, James, Co. 

Kaiser Steel Corp., Fabricat- 
ing Div. 

Keasbey & Mattison Co. 

Kennedy Valve Mfg. Co. 

Koppers Co., Inc., Tar Prod- 
ucts Div. 

Layne & Bowler, Inc. 

Leopold, F. B., Co., Inc. 

Link-Belt Co. 

Lock Joint Pipe Co. 

Ludlow Valve Mfg. Co., Inc. 

McWane Cast Iron Pipe Co. 

M & H Valve & Fittings Co. 

Minneapolis-Honeywell Reg- 
ulator Co. 

Mueller Co. 

National Water Main Clean- 
ing Co. 

Neptune Meter Co. 

Pacific States Cast Iron Pipe 
Co. 


California Golf & Country 
Colonial 


Garden Court, 


Jour. AWWA 


Club 

Room, St. Francis 
Hotel 

Sheraton-Pal- 


ace Hotel 


Pelton Div., Baldwin-Lima- 
Hamilton Corp. 

Permutit Co., Div. Pfaudler 
Permutit Inc. 

Philadelphia Gear Corp. 

Pilot Mfg. Co. 

Pipe Linings, Inc. 

Pittsburgh-Des Moines Steel 
Co. 

Pratt, Henry, Co., Inc. 

Preload Co., Inc. 

Price Brothers Co. 

Public Works Magazine 

Rich Mfg. Co. of California 

Roberts Filter Mfg. Co. 

Rockwell Mfg. Co. 

Ross Valve Mfg. Co., Inc. 

Sherman Products, Inc. 

Simplex Valve & Meter Co., 
Div. Pfaudler Permutit 
Inc. 

Smith, A. P., Mfg. Co. 

Smith-Blair, Inc. 

Smith-Scott Co., Inc. 

Southern Pipe Div., US In- 
dustries, Inc. 

Sparkler Mfg. Co. 

Sparling Meter Co. 

Stuart Corp. 

Trinity Valley Iron & Steel 
Co. 

Tyler Pipe & Foundry Co. 

United Concrete Pipe Corp. 

United States Pipe & Foun- 
dry Co. 

Wachs, E. H., Co. 

Walker Process Equipment, 
Inc. 

Wallace & Tiernan Inc. 


Water & Sewage Works 
Magazine 
Water Works Engineering 
Magazine 


Western City Magazine 
Wheeler, C. H., Mfg. Co. 
Wilgus Mfg. Co. 

Willamette Iron & Steel Co. 
Wood, R. D., Co. 
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Papers Scheduled at 1959 Section Meetings 


| HERE follows a summary listing of papers scheduled for presentation at 1959 
| section meetings. The dates of the section meetings from 1955 to 1959 and 
| the locations for 1959 are listed on page 1590. Section officers who were elected 

at meetings held during 1959 are listed on page 2 P&R in the front of this issue. 


The programs are listed alphabetically by sections, without regard to the date 
of presentation. 


Alabama-Mississippi & Southwest Sections—Oct. 18-21, 1959 


Expansion of the New Orleans Water Purification Facilities.............- Crawford Powell 
The Mississippi. River, A Natural Resource. Curt Siegelen 
Adequate and Reliable Fire Protection. Kenneth J. Carl 
Taste and Odor Experiences in the Southwest Versus the United States....E. A. Sigworth 


Algae and Other Interference Organisms in Water Supplies of the South Central Region 
C. Mervin Palmer 


Advancements in Steel Water Storage Tanks..............+sceeeseeesees James O. Jackson 

| The Water Quality Sampling Network as it Pertains to the Southwest Section.............. 
Ralph C. Palange 

thousend Texans Can't Be Sam L. Warrington 

| The Advancement Program: What’s In It for Us?..........cceceeeeeeees James B. Corey 
| The Red River Compact................ Calvin T. Watts, Henry Beckman, Francis Borelli, 
: Leonard White & J. L. Dickson 
The Autometic Costrol. of Chlorine A. E. Griffin 
Potentials and Problems in the Reclamation of Municipal Wastes........ Bernard E. Berger 
Radioactive Monitoring of Water Supplies................ James Vaughn & E. C. Tsivoglou 

Test Wells and Well Measurement Data. . Philip E. LaMoreaux, Scott Lyles & J. J. Maricelli 
Desalination of Water—Panel Discussion........ Led by Joseph J. Strobel, E. H. Sieveka & 
Dewey J. Sandell 

Anti-Pollution Laws and Their Enforcements............/ Arthur N. Beck, G. R. Herzik Jr., 

G. T. Kellogg, K. E. Biglane, Henry M. Jones & H. M. Crane 

Electronic Computers in the Water Works Industry.............+--+.+: Robert S. Gooch 
Subdivision Water Extension Policies................-. Hollis Conway, Henry L. Dabney & 


John H. Teunissen 


Motion Picture: Priceless Water 


Arizona Section—Apr. 16-18, 1959 


New Treatment Plant Solves Sewage Problems of Two Cities........... Robert O. Furrow 
Special Assessment Districts—The Contractor’s Viewpoint................+++ Vic Fumetti 


Operation and Maintenance of Gate Valves... ........0ccscccccccecscccees H. A. Perkerson 


George W. Marx 
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nan Current Public Health Aspects on Reuse of Sewage and Industrial Effluents................ 
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Otto H. W. Blume 
Financing and the Availability of Money for Public Works Projects...... Henry L. Roahrig 
Electronics and Ground Water Herb Skibitzke 
How Long Should a Water Pipeline Last?........... Russell Stromquist & H. E. Tillman 
Schooling and Certification—Panel Discussion L. O. Henry, H. Bigglestone, 
K. A. Kirlinger, Roswell Jones & Quentin M. Mees 

Motion Pictures: Your Untapped Treasure; Modern Water Treatment 


California Section—Oct. 30, 1959 


Address of Welcome Vayor Frank Sullivan 
Economic Principles for Sound Main Extension Policies.................. Charles L. Stuart 
Planning Distribution Storage in Non-Hilly Area John R. Fee 
Operation of the Coalinga Demineralizing Plant...................2.0005 Edmund S. Cary, 
Henry J. Ongerth & R. O. Phelps 
Organization and Management in the Water Works Industry Harvey A. Sartorius 
The Manager’s Function in the Water Works Industry—Panel Discussion 
Led by William R. Seeger 
Finance 
Planning 
Day-to-Day Operation Patrick J. Maloney 
Motion Picture: Priceless Water 


Canadian Section—May 3-6, 1959 


The Application of High Rate Practices in Water Treatment.......... FE. Sherman Chase & 

Leonard Millis 
Taste and Odor Practices in the United States Versus European Countries..E. A. Sigworth 
Miscellaneous Problems in Water Works—Discussion.............. Led by Lucien L’Allier 


Safety Programs in Water Works—Discussion.................... Led by G. H. Strickland 
Unaccounted-for Water—What It Costs—Discussion.................. Led by N. S. Bubbis 
Selection and Maintenance of Water Works Pumping Equipment R. A. Pillman 
Water Works Intakes for Canadian Conditions....................0eeeeeeee John W. Afgo 
Architectural Treatment for Water Works Structures... Ronald Harrison & Paul M. Emery 


Canadian Section—Maritime Branch—Sep. 9-11, 1959 


Miscellaneous Water Works Problems—Discussion.................... Led by J. W. Lahey 
Simplified Automation in a Small Water System Jacques Price 
Sewage and Sanitation Problems—Discussion..................2005- Led by W. M. Steeves 
New Techniques in Ground Water Developments P. O. Bourgeois 
Management and Office Procedures—Discussion.................00- Led by W. J. Slattery 
Ontario’s Water Resources Program A. E. Berry 
Symposium on Civil Defense 

Civil Defense in Nova Scotia Raefe Douthwaite 

Civil Defense and the Utility A. F. Wigglesworth 

Water Works in Civil Defense Yr. C. Pace 


Chesapeake Section—Oct. 7-9, 1959 


Mayor J. Harold Grady 

Ira M. Farmer 

Potable Water From Saline and Other Supplies................00.000% Lewis von Lossberg 
Advancement in Telemetering David Wood 
Discussion John J. Groot 
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a Accounting for Water Leakage.................+- Karl H. Schamberger & Roy L. Orndorff 
i Local Implications of the Water Supply Act..............55 S. C. Martin & Lloyd Gebhard 


Taste and Odor Control Practices in the Chesapeake Area Versus the Entire United States 
E. A. Sigworth 

Selection of Water Pipe Materials for Diameters of 6 Through 24 Inches—Panel Discussion 
Led by Kenneth A. McCord, Thomas F. Wolfe, Allen Wirsig, 

Robert E. Bald & Grant B. Names 

a Problems Encountered by Water Utilities as a Result of Highway Construction—Panel 
SS er eeee Led by John M. Jester, Robert J. McLeod, Jerome B. Wolff & 

Richard C. Willson 


Motion Pictures: Knowing Is Not Enough; Priceless Water 


Florida Section—Nov. 15-18, 1959 


Water Well Stimulation—A Review of Current Practice..................+ Louis Koenig 
Converting Upper Tampa Bay Into a Fresh-Water Lake............-...- Harold A. Scott 
Recent Observations of Experimental Waste Stabilization Ponds..... James H. McDermott 
{ Certification and Training of Water and Sewage Plant Operators....George W. Burke Jr. 


Illinois Section—Mar. 11-13, 1959 


Sanitary Quality of the Illinois River During the Past 50 Years.......... Emanuel Hurwitz 
The St. Lawrence Seaway and the Growth of Illinois..................4. Maxim M. Cohen 


The Work and Plans of the Northeastern Illinois Metropolitan Area Planning Commission 
Paul Opperman 


Design Features of the Chicago Central District Filtration Plant........ George S. Salter & 
Fred G. Gordon 

A, 50-Year Histoty of Costs and Water L. R. Howson 
The Mechanics of Establishing a New Water Rate—Panel Discussion..... George H. Jirgal, 
S. T. Anderson & Clifford H. Fore 

Biodata—Panel Discussion................ W. W. DeBerard, A. M. Buswell, L. I. Birdsall, 
L. R. Howson & J. P. Harris 

Nostalgia: Removal of Iron From a Drift Well Water...... A. N. Talbot & John B. Stall 
Fifty Years Progress in our Knowledge of Water Substance................ A. M. Buswell 
Deep Sandstone Aquifers in Northeastern Illinois............. H. F. Smith & W. C. Walton 
History of Deep-Well Pump Development..................e0eeeeeeeeeees M. P. Schneller 
Report of Study to Improve Treatment of Lake Michigan Water.......J. M. Rademacher & 


Merrill B. Gamet 
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Operators Forum—A Discussion George E. Symons, Gerald L. Davis, Karl J. Fuss, 
C. E. Corrington, R. E. Favereau, Robert Ireland & L. C. Domke 
Water Extension Policies—Panel Discussion A. G. Giannini, Charles E. Clark & 
John K. Dorsey 

Motion Picture: Pure Water and Public Health 


Indiana Section—Feb. 4-6, 1959 


Address of Welcome Leo Louis 
The Tradition of the Spas Norman B. Wakeman 
Buymanship for the Water Works Man Richard V. Ford 
Location and Development of Ground Water Paul J. Kleiser 
Treatment Problems of Ground Water T. E. Larson 
Report of a Study to Develop More Effective Treatment of Lake Michigan Water 

Merrill B. Gamet & John M. Rademacher 
Trenching and Shoring Alden P. Knapp 
W. D. Shillinger & George G. Fassnacht 
A Public Relations Program for the Water Utility Industry James B. Corey 
Operation Helpmeet Lewis S. Finch 


Address of Welcome H. B. Yearsley 
Problems of Unmetered Water Donald F. Lloyd 
Coagulant Aids in Water Treatment Grant K. Borg 
Distribution System Storage 
Attracting and Holding Competent E. L. Filby 
The Water Utility Advancement Program James B. Corey 
Origin and Disposal of Radioactive Wastes.................-eeeeeeececeees C. Wayne Bills 
Pump Selection and Maintenance—Panel Discussion................ Led by R. J. Huckabee, 
Eldon T. McEntire, Allan Mackey & John Smales 
Palisades Water for Municipal Use William E. Webb 
Motion Pictures: Priceless Water; Living With Radiation; Pure Water and Public Health 


Iowa Section—Oct. 14-16, 1959 


Address of Welcome Mayor Charles L. Iles 
A Water Cocktaii (On the Rocks?) > F. Wertz 
Underlying Factors in Analyzing Industrial Safety F. A. Ahlstrand 
Solving Water Supply Problem on an Area Wide Basis.................... F. W. Edwards 
Water Resources: Present Inventory and Future Requirements........... Charles N. Brown 
Resistivity Search for Ground Water in Northern Missouri ’. B. Russell 
Recommended Main Extension Policies—Discussion George Ahrens 
Water Distribution Problems: A Study of Existing Systems and Recommended Sizing 
James Sampson 
Dehumidification as it Applies to Water Works Facilities..................M. W. Williams 
Water Well Stimulation—A Survey of Current Practices..................4. Louis Koenig 
Modernizing Public Utility Financial Thinking..................-0ceeeeee: Louis Howson 
Certification Program for Water Works Operators................002s00005 Marcus Powell 
Short Course for Water Works Personnel R. L. Morris 


Intermountain Section—Oct. 8-9, 1959 
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Membership in Iowa Section Harris Seidel 
Resolutions of Iowa Section D. L. Bragg 
Gravel-Packed Wells Charles Brown 


Kansas Section—Apr. 22-24, 1959 


Retirement for Kansas Public Employees................000eeeeeeeeees Allen E. Pritchard 
Professional Advancement and Community Relations...................++. James B. Corey 
Address of Welcome Warren B. Browning 
What’s New In the American Water Works Association................... Lewis S. Finch 
An Asia Experience with Water and Sewage Herman A. Janzen 
Chlorination Experiences Warren W. Johnson 
The Culligan Approach to Specific Water Problems.................0ceeeeeeees Don Pettit 
Hydrogen Sulfide, Its Significance and Removal in a Lime Treatment Plant 

Leonard L. Sammons 
Radioactivity in Water Supplies..............-eeeeeee: Russell L. Culp & H. A. Stoltenberg 
Motion Picture: Methods of Cleaning Water and Sewer Mains 


Kentucky-Tennessee Section—Sep. 14-16, 1959 


Address of Welcome Mayor Shelby Kinkead 
Greetings From AWWA L. W. Grayson 
Organization, Aims, and Progress of Kentucky Water Resources Commission 
‘ S. Russell Marshall 
You’ve Got Community Relations James B. Corey 
Cost of Relocation of Utilities.......... Edwin C. Hoskins 
New Aids to Coagulation Christopher P. Blakeley 
Manganese Problems in Tennessee Jack A. Henshaw & Odell W. Gray 
The Use of Membrane Filters for Bacteriological Analysis at the Louisville Water Plant 
W. L. Williams 
Ruling on Water Rates =. C. O’Rear 
Growing Pains—Panel Discussion.......... Led by E. E. Jacobson, Robert L. Lawrence Jr., 
Bert E. Payne, John R. Cook Jr. & E. S. Tillotson 


Michigan Section—Sep. 23-25, 1959 


News From the Field T. L. Vander Velde 
New Midland Filtration Plant 

John Seeley 
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Operation Experience with Diatomite Filters.................cceeeeeeeeeees C. C. Crumley 


Oakland County Department of Public Works.................eeeeeeeeeeees Harold Schone 
Russell L. Jenkins 
Water Mients Doctrine anda Norman Billings 
Intake Problems—Panel Discussion 

Employee Relations—Panel Discussion........... Led by James Hornung, Herbert Keinath, 


George Matthews, Carl Nelson & W. F. Marklund 
Motion Pictures: Priceless Water; Conference Report; Michigan Means Business 


Missouri Section—Sep. 27-29, 1959 


Public Relations Aspects of Promoting a Bond Issue.............-..0-+-.000- Ted Sperling 


Problems of Easements, Site Acquirement, and Condemnation.......... Richard Koenigsdorf 
Use of Microstrainers at Denver, Colorado.............eccccccccccceceees George J. Turre 
New and Future Equipment in the Water and Sewage Works Field.......... A. A. Kalinske 
Report of Conference on Tastes and Odors.............ccccccececscsccecees Paul D. Haney 
Organizing a Research Program Within Your Own Utility............. Nathan C. Burbank 
The Value and Use of Records for Water Treatment Plants and Distribution Systems...... 

Russell G. Kincaid 


The Arkansas Compulsory Licensing Program...................02cececeeeeeee John Luce 


Montana Section—Apr. 9-11, 1959 


Vayor Loren E. Stott 
Sewage Treatment—Panel Discussion.............. Led by Verne Reed, William J. Wenzel, 

John C. Voelker, D. F. Cuskelly & T. C. Craft 


Motion Pictures: Lifelines for Civilization; Pure Water and Public Health 
Filmstrip: Story of Water Supply 


Nebraska Section—Apr. 15-17, 1959 


A Community Relations Program for the Water Utility Industry............ James B. Corey 
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Current Legislation of Interest to Utility Departments.................. Forrest A. Johnson 
Report on the Work of the Inspection ees E. C. Wagner 
Problems Associated with Sagging Voltages and Short Circuit Currents. ...John Hansberry 
Problems Confronting Small Diesel Plants.................0ccceeecceeees Elmer W. Jensen 
Ground Water Contamination with Special Reference to Synthetic Detergents and Nebraska 
Fuels of the Future George Klein 
Employee and Public Safety—Our Number One Job—Panel Discussion 
Led by Karl M. Joens, Marvin Travis, Earl Fredericksen & William F. Bachman 
Motion Pictures: State Stream Pollution Council Report; Torque-Flow Pump 


New Jersey Section—Oct. 22-24, 1959 


Progress Report on Spruce Run-Round Valley Project George Shanklin 
Proposed Surface Water Legislation Robert L. Hardman & Vinton Thompson 
Discussion Richard E. Bonyun, T. W. Coleman & A. J. Greco 
Water Well Stimulation—A Survey of Current Practices..................04. Louis Koenig 
Discussion A. C. Schultes Jr. & Virgil F. Every 
Radiation Committee Progress Report Charles G. Bourgin 
Radioactivity and the Water Works Operator Roscoe Goeke 
Civil Service in New Jersey Raymond F. Male 
William J. Joseph 

Paul Burdan 


Twenty Questions or More—Discussion................ee00000 Led by Arthur McConville 
Motion Pictures: Priceless Water; Deep Waters; What's In It for Me? 


New York Section—Apr. 7-9, 1959 


Pumps for Water Works Service George E. Symons 
Administrative Procedures for Obtaining Civil Defense Equipment and Supplies............ 
Marie Driscoll & Raymond Barbuti 

Reasons for Mobile Training Team and Use of 0CDM Emergency Water Supply Equipment 
C. A. Lombardi 

Reversible Filtration Judson C. Brown 
Water and Industry William Helmrich 
Competitive Bidding Requirements in New Yerk State....led by Morris Cohn, Harry Metz. 
E. J. Clark, L. J. Griswold, E. S. Dennison & A. J. Frank 


New York Section—Sep. 16-18, 1959 


How to Make and Show a Movie John E. Kleinhenz 
How to Make a Talk George E. Symons 
Probable Accuracy for Proportional Pacing Systems..................0000008 Frank Russo 
Rehabilitation and Stimulation of Water Wells.................0ccceeeececee Louis Koenig 
Municipalities, Contractors, and Engineers—.A Lawyer’s Viewpoint....Edgar A. B. Spencer 
Radioisotopes in Water—Their Measurement and Removal—Panel Discussion 

Led by R. O. Schindler, Raymond Barbuti, James E. O’Brien & Marie Driscoll 
Motion Picture: Pure Water and Public Health 
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North Carolina Section—Nov. 9-11, 1959 


New & Interesting Features of the City of Durham’s Water & Sewer Department Opera- 
tions—Panel Discussion........ Led by Wade G. Brown, J. A. Andrea, W. L. Dunlap, 
W. Paul Fuller, J. R. Malone, Leslie Matthews & J. S. Welch 
Financing of Water & Sewer Improvements in Municipalities........... W. E. Easterling 
Revision of the Public Health Service Drinking Water Standards..Richard L. Woodward 
State of North Carolina’s New Water Resources Department............ Harry E. Brown 
The Economics of Two-Way Communication in Water & Sewer Functions—Discussion.. . 
Led by Leonard P. Bloxham 
J. E. Hinkle 
Economics and Use of Two-Way Radio in the Water and Sewer Industry..... E. G. Bond 
New Innovations in Two-Way Communication 
Motion Pictures: Pure Water and Public Health; Alaska Pipeline 


North Central Section—Sep. 16-18, 1959 


Police Superintendent Milton E. Winslow 
Basis of Design—Surface Waters..............ecccceeeeecees Arndt Duvall & C. S. Barger 
Cast-Iron Pipe—Installation and Maintenance..................eeeeeeeeee Leonard Parnell 
Hydrants—Installation and Ned Van Wambeke 
Meters—lInstallation and Robert Wigley 


Ohio Section—Oct. 28-30, 1959 


Pumps: Centrifugal, Deep Well, and “In-the-Line”—Panel Discussion. . Led by John Harmon, 
C. K. Dye, Howard Godfrey & Edward Rudnicki 


Eyes of the Future—Panel Discussion................. Led by O. J. Sirola, Quinn Peters, 

Joe Angel, Edgar B. May & Charles O. Anglin 


The Extension of Water Service Outside Municipal or Corporate Limits—Panel Discussion. . 
Gene E, Cronk, Paul D. Cook, Henry J. Crawford, Desso T. Mitchell 
& Leslie G. Wolfe 


Recent Advances in Equipment and Techniques of Water Analysis....... Stephen Megregian 
The Relining of Two 54-in. Square Filtered-Water Conduits Under Pressure. . Roy M. Mumma 
Recalcining Water Softening Sludge at Dayton........................ William T. Eiffert 
Water Legislation of the 103rd General Assembly....................... C. V. Youngquist 
Unusual Water Works Stories and Experiences—Discussion......... Led by M. V. Tatlock 
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The 1959 Floods: Public Works Experiences in Affected Ohio Communities... John S. Hess 
You’ve Got Community Relations James B. Corey 
Legislative Report Raymond Fuller 
Motion Picture: Pure Water and Public Health 


Pacific Northwest Section—Apr. 22-24, 1959 


National Board of Fire Underwriters Criteria for Water System Grading and Design 
Carl A. Weers 
Type and Significance of Chlorine Robert J. Baker 
Water District Personnel—Discussion..............cceeeeceeeees Led by Patrick H. Deeny 
Paints and Painting for the Water Works Industry C. G. Munger 
Turbine Pumps for Booster Service C. C. Warren 
Water Works Management 
The Water Works Advancement Program James B. Corey 
Cold Weather Distribution System Operation G. P. Harford 
Discussion Amos J. Alter 
Leakage Surveys Robert E. Mielke 
Led by Robert L. Lee 
The Role of Activated Carbon in Water Purification...................-.4- E. A. Sigworth 
The Hanford Experimental Filter Plant W. R. Conley 
A Report of the Water Purification Committee Winston Berkeley 
Motion Pictures: Pipelines to the Future; An Introduction to Back-Siphonage; From Plans 
to Plenty; Pipe—What You Would Like to Know; Water for Everyone; Water for 
the West; Lifelines for Civilization 


Pennsylvania Section—Jun. 3-5, 1959 


The Role of the Biologist in Water Studies and Treatment Charles B. Wurtz 
You’ve Got Community Relations James B. Corey 
Relation Between Flow Rates, Fluoride Content, and Hardness Content of Allegheny River 

Gerald J. Cox 
The Brandywine Water Supply and Flood Control Project Clayton M. Hoff 
Allocation of Water Supplies Maurice K. Goddard 
Legislation for Certification of Water Works Operators Lawson D. Matter 
Determination of Aluminum in Water... Kenneth E. Shull 
Motion Pictures: These Are the Facts; Pure Water and Public Health 


Rocky Mountain Section—Sep. 8-10, 1959 


Arthur E. Williamson 

George Turre 

The Sportsman and the Polluted Stream Robert Kimball 
A Community Relations Program for the Water Works Industry James B. Corey 
The Detergent Problem Ralph House 
Metering Policies Jack Maguire 
Federal-Aid Programs Kaarlo Nasi 
Location of Wells for Ground Water Development George H. Chase 
Submersible Pumps or Vertical Turbines John Bayless 
Operator Certification Howard Lewis 
Application of Variable Speed Pumping Tom G. Gressett 
Paints and Coatings for Water Works Andy Lobel 
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Southeastern Section—Apr. 5-8, 1959 


The Water Works System... Harry O’B. Bellinger 
Are Agricultural Insecticides Damaging Our Water Resources?............ H. P. Nicholson 
The Membrane Filter for Testing Water..J. A. Boyer, A. T. Storey & Elizabeth McEntire 
Water Works Administrative Problems..... Joseph H. Sanders Jr. & John W. Sholenberger 
Water Resources Control—State and Federal—Panel Discussion.................2.0000005 


Led by Alan McC. Johnstone, Wade H. Padgett Jr., Clair P. Guess Jr. & W. T. Linton 
Professional Advancement and Community Relations Program of AWWA...James B. Corey 
New FCC Regulations Concerning the Use of Utility Radio and Their Effect Upon Radio 


Evaluation of Water Works Design—Panel Discussion................ Led by B. P. Barber, 

Emory C. Matthews, W. H. Weir & J. M. Roberts 


Southwest Section—Oct. 18-21, 1959 


Joint meeting with Alabama-Mississippi Section (see p. 1579). 


Virginia Section—Nov. 4-6, 1959 


Operators of Certification Program—AWWA Representative Report...... W. W. Anders 
Roanoke’s New Meter Maintenance Program.......................+5 Carmon E. Hylton 
Outside Demonstration of Mobile Meter-Testing Unit................. Carmon E. Hylton 
Water Rates—Panel Discussion....Led by E. C. Coalson, R. D. Wright & Merrill L. West 
Water Well Stimulation—Survey of Current Practices.............--.0000: Louis Koenig 
Water for Suburbia—An Authority Approach to the Problem....... James J. Corbalis Jr. 
The Place for Automatic Controls in a Filter Plant.................4+- William J. Firth 


Motion Picture: Pure Water and Public Health 


West Virginia Section—Oct. 27-29, 1959 


Pumping—Submersible Versus Standard Deep Well Turbines........... Richard S. Baugh 
Recent Improvements to the Parkersburg Water System....................5. Cecil Coffield 
Wu Grow “Us” As Tt Grows “Down”... Morris Cohn 
Water and Its Meaning to West Virginia................ccccccccccccccccs Walter Gumbel 
Rate-Making Procedure and Problems of Financing Improvements....... Myron C. Rennick 
Separation of the Water Utility From General City Government...... H. William Largent 


Present Status and Future Possibilities of Extended Weather Forecasting... . Jerome Namias 
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Motion Pictures: Pure Water and Public Health; Aeration in Deep Wells; Good Business 


Wisconsin Section—Sep. 9-11, 1959 


Rotary Drilling and Its Application to Water Wells................ William A. McEllhiney 
Taste and Odor Conditions in the United States Versus Europe............. E. A. Sigworth 
Phosphates for Iron, Manganese, and Corrosion Control............... Ceaser A. Stravinski 
Certification of Water Works Operators.................00eeeeeeeees William U. Gallaher 
Installation of Mains, Valves, and Appurtenances..............0000eee0es Everett Westfahl 
Proper Maintenance of Distribution Facilities............... Clyde Collins & Robert J. Poss 
Financing Water Utility Improvements..................00eeeeeeeeeeeee John F. Baumann 


Motion Picture: Conference Report 


Correction 


The article by Carl F. Lind, “Hydraulic Uses for Asphalt” (March 1959 
Journat, Vol. 51, pp. 418-422), contained several erroneous statements. On 
p. 418, in col. 2, the final paragraph should be amended to read: 


For buried membranes an air-refined asphalt having special properties and a 
softening point of 175 -200°F is usually used. The asphaltic membrane must be con- 
tinuous, unbroken, and free from “holidays,” or open areas. This requires from 1.25 
gal/sq yd of asphalt over a smooth subgrade to as much as 2.00 gal/sq yd over a 
very rough subgrade. Over a very rough subgrade, a tough asphaltic membrane, 
7s-2 in. thick, is necessary. The membrane should ordinarily not be placed on slopes 
steeper than 2:1. 
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Dec. 1959 1959 MEETINGS 


Section Membership at Time of, and Total Attendance at, 
Section Meetings—1955—59 


1956 1957 1958 


Attend-| Mem- |Attend-| Mem- |Attend-| Mem- | Attend- Attend- 
bership| ance |bership| ance |bership| ance |bership| ance |bership| ance 


Alabama-Mississippi..| 206) 219| 224] 307| 235| 253 
Arizona = | 157 77| 156 84; 104] 170| 107 
California§ ay 1,037 | 1,378 | 1,253 | 1,451 | 1,225 | 1,601 | 1,710 | 1,728 
Canadian§ 714. 663 708; 730| 922] 753 
Chesapeake 211 267 191; 306 310 
Cuban. 52; 43 62 | 58 56 
Florida 355; 361} 399) 385 377 
t 468; 474) 650; § 707 
Indiana..... 421| 525 538 

220; 181; 282); 189 208 
EP 37| 239] 217) 259 257 
Kentucky-Tennessee . | Sif} 268 
Michigan 36 3§ 278) 471 341 505| 335 528 
Missouri... ... 275| 306) 246 251 
Montana 84 61 132 64 : 63 
Nebraska 183} 109} 156) 107 104 
New England s 3: t 248 t 258 271 
New Jersey 35 31: 336} 543 
New York§ 429| 458| 884 923 
North Carolina...... 326| 224; 305; 215 203 
157] 278| 177) 260 255 
| 253} 508} 517] 3: 522 
Pacific Northwest. . 38; 304) 507) 358; S00; 481 
Pennsylvania 55] 516) 295] 558} 235! 560 566 
Rocky Mountain..... 164} 237} 152] 205 209 
Southeastern 319} 300} 335| 326 315 
Southwest......... 889 | 1,133] 784 
Virginia 233} 213) 241 
West Virginia 126} 105 195 
Wisconsin 206| 340 


* No record of attendance. 

+ No regular meeting scheduled. Membership given as of dates of conferences. 
t Regular meeting canceled. Business meeting held at annual conference. 

§ Only one of section’s meetings recorded here. 

|| Meeting canceled. 

# A one-day meeting, because the annual conference was held in San Francisco. 
** Section organized in 1958. 
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1955 | | 1959 
225 
| 260 
470# 
910 
230 
| 429 
ae | 108 
| 277 
| 408 ; 
: | 320 
+ 
381 
| 540 
| 335 
| 181 
| 378 
391 
| 258 
140 
367 
| 1,062 : 
| 228 
194 
| 324 
x 


Subject Index 


A 


ABS; see Alkyl benzene sulfonate 
Accidents; see Safety programs 
Accounting ; see also Billing 
cost; value of, to management, 1408 
modernized procedures in, 319 
responsibility ; details and value of, 323 
general principles of, 1412 
Accounts; delinquent; collection of, 316 
Actinomycetes ; laboratory culture of, 20 
Activated carbon; alkyl benzene sulfonate re- 
moval with, 1259 
Administration ; also Management 
report of committee on, 521 
Aeration; hydrogen sulfide removal by, 1275 
Aeration zone; relation of, to ground water 
recharge, 371 
Agriculture; see Irrigation 
Air conditioning ; see also Cooling water 
regulation of water use for, 999 
Alaska; Point Barrow; water supply at, 890 
Alcohol; hexadecanol; effect of disinfecting 
agents on evaporation reduction with, 
1421 
Algae; see Aquatic organisms and growths 
Alkalinity ; bicarbonate ; pulverized limestone 
for production of, 728 
Alkyl. benzene sulfonate ; ferric sulfate co- 
agulation affected by, 1257 
resistance of, to biochemical degradation, 
1253 
Alum; see also Coagulation 
clay turbidity removal by coagulation with, 
1545 
liquid; AWWA standard for, 303 
Aluminate; sodium; AWWA standard for, 
813 
American Water Works Association ; annual 
conference—San Francisco, Calif., 1566 
audit of funds; report of, 547 
awards; individual, 1569 
safety, 1571 
section membership ; standings for, 553 
committee reports and activities ; compensa- 
tion of water utility personnel, 1473 
filtrability index test, 1539 
joint administration of water and sewage 
facilities, 711 
meters (manual), 790, 913, 1022, 1147 
pension and retirement plans, 1414 


AWWA; committee reports (contd.); San 
Francisco conference (personnel), 1566 
synthetic-detergent effects on water sup- 
plies, 1251 
water utility advancement, 543 
water works administration, 521 
water works practice, 527 
membership statistics for, 554 
president (Lewis S. Finch) ; address by, 1 
president (Lauren W. Grayson) ; portrait 
of, facing p. 821 
publications; report on, 535 
secretary (Raymond J. Faust); portrait 
of, September cover 
secretary (Harry E. Jordan) ; portrait of, 
August cover 
section meeting programs and attendance, 
1579 
standards; aluminum sulfate (B403) ; liq- 
uid alum included in, 303 
gate valves (C500), 937 
general policy on, 1247 
meters; development of, 802, 809 
soda ash (B201) ; revision of, 1126 
sodium aluminate (B405), 813 
status of, 527 
steel pipe (C201, C202); revision of, 
1517 
steel tanks (D100) ; revision of, 718 
“Willing Water” cartoon; rules for use of, 
156 
Ammonia; chlorophenol formation inhibited 
by, 209 
Analysis ; see Laboratory methods; Standard 
Methods 
Analytical Reference Service; report of, on 
determination of minerals in water, 609 
Analyzers; see Computers 
Annexation; suburban service made con- 
tingent on, 1118 
Aquatic organisms and growths; actinomy- 
cetes; laboratory culture of, 20 
algae; microstrainer for removal of, 354 
(erratum, 646) 
Nostoc rivulare Kuetz ; animal poisoning 
by, 1277 (erratum, 1538) 
Asiatic clams; infestation 
supplies by, 363 
nematodes; occurrence of, in Ohio River 
supply, 671 
Aquifers ; see Ground water; Recharge 
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Artificial recharge; see Recharge 

Asiatic clams; infestation of California sup- 
plies by, 363 

Asphalt; contamination due to, in rain catch- 
ment basin, 399 

hydraulic uses of, 418 (erratum, 1589) 

Atlanta, Ga.; regulation of Chattahoochee 
River flow at, 33 

Atomic energy; see Radio- 

Audit of AWWA funds; report of, 547 

Australia; enclosed-cell filter design in, 1463 

Authorities ; see Districts 

Automatic equipment; see Equipment (con- 
trol) 


Backwashing ; methods and studies of, 115, 
123, 126 
Bacteria; Clostridium botulinum; effective- 
ness of halogens against toxins of, 902 
coliform; influence of basic fuchsin and 
sodium sulfite on Endo membrane 
filter medium for, 614 (erratum, 934) 
inhibition of growth of, by ointment tins, 
897 
rapid radioactive test for, 101 
Bactericides ; see Chlorination 
Baltimore, Md.; Susquehanna River supply 
for, 623 
Bethlehem, Pa.; survey of water use and 
rate structures at, 1235 
Bicarbonate ; influence of, on steel corrosion, 
720 
Bicarbonate alkalinity; pulverized limestone 
for production of, 728 
Billing; see also Accounting ; Collection 
electronic equipment for, at St. Louis, Mo., 
1127 
Boards; utility control by, 335 
Bonds; see also Financing 
campaigns for issuance of, 1079 
Bookkeeping ; see Accounting; Billing 
Booster stations; see Equipment (control) ; 
Pumping stations; Pumps 
Boron; dianthrimide for determination of, 
1046 
Botulinum ; effectiveness of halogens against 
toxins of, 902 
Brass pipe; corrosion of, by chlorine, 220 
Bridgman, Mich.; new water supply for, 
1141 
Bromide; revision of phenol red method for 
determination of, 1051 
Budgets; value of, to management, 183, 1407 
Buford Dam; Chattahoochee River con- 
trolled by, near Atlanta, Ga., 33 
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Cc 


Calcium; automatic spectrophotometric titra- 
tion for determination of, 411 
influence of salts of, on steel corrosion, 719 
Calcium carbonate; bicarbonate alkalinity 
production with, 728 
California; see also East Bay Municipal 
Utility District; El Monte; Los An- 
geles; Metropolitan Water District of 
Southern California; San Diego; San 
Francisco 
Asiatic clam infestations in, 363 
consolidation of water systems in, 1342 
extension problems in, 345 
municipal water supply development in, 830 
use of reclaimed water in, 647 
water plan; progress of, 1349 
watershed management studies in, 474, 481, 
April cover 
California Water Service Company; master 
disaster plan of, 163 
Canada; northern; water supply in, 55, Jan- 
vary cover 
Ontario; water supply program for, 1511 
Caracas, Venezuela; water supply of, 67 
Carbon; activated; alkyl benzene sulfonate 
removal with, 1259 
Carbon dioxide; hazard to utility personnel 
from, 637 
production of, for recarbonation, 1054 
Carbon tetrachloride; hazard to utility per- 
sonnel from, 637 
Carbonate; see Bicarbonate 
Caries; dental; effect of natural fluorides on, 
in Georgia, 707 
Catawba River; effect of impoundment on 
quality of water in, 42 
Catchment basin; contamination due to as- 
phalt in, 399 
Cathodic protection ; tank ; Kalamazoo, Mich., 
installation for, 200 
Ceramic sponges; radioactive-waste disposal 
with, 388 
Charges; see also Rates 
types of, in Michigan, 10 
Chattahoochee River; reregulation of im- 
pounded water on, 33 
Chicago, IIl.; chlorination practice at, 216 
design of Central District Filtration Plant 
at, 1132 
development of metropolitan district by, 1331 
experience with high-rate filtration at, 
1535 
filter backwashing studies at, 126 
Lake Michigan radioactivity monitored by, 
1398 


Jul. 821-952; Aug. 953-1060; Sep. 1061-1190; Oct. 1191-1330; Nov. 1331-1472; Dec. 1473-1612 
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Chloride; influence of, on steel corrosion, 719 
potentiometric determination of, 733 
Chlorination; control of, at Elizabeth, N.J., 
239 
effectiveness of, against Botulinum toxins, 
902 
free residual ; evaluation of, 215 
taste and odor control by various types of, 
1268 
types and significance of residuals produced 
by, 1185 
viricidal efficiency of, 1306 
Chlorine; corrosion of brass pipe by, 220 
liquid; standards of purity for, 742 
safe handling of, 635 
Chlorophenols ; taste and odor due to, 205 
Chromatography; gas; taste and odor com- 
pounds studied by, 30 
paper; chlorophenols identified by, 206 
Cincinnati, Ohio; extent of environmental 
radioactive contamination at, 449 
Civil defense; effect of halogens on Botuli- 
num toxins, 902 
emergency potable-water requirements, 964 
Clams; Asiatic ; infestation of California sup- 
plies by, 363 
Clarksdale, Miss.; reduction of unaccounted- 
for water at, 389 
Clear wells; illumination of, to observe tur- 
bidity, 236 
Cleveland, Tenn. ; analysis of treatment costs 
at, 659 
Clostridium botulinum; effectiveness of hal- 
ogens against toxins of, 902 
Cloud seeding; effectiveness of, 841 
Coagulation; AWWA standard for liquid 
alum for, 303 
AWWA standard for sodium aluminate 
for, 813 
current research on, 1545 
effect of electrical conductivity on, 885 
ferric sulfate ; effect of synthetic detergents 
on, 1255 
periscope for observation of, 237 
polyelectrolyte aids; color removal with, 
1546 


effectiveness of turbidity removal by, 247 
US Public Health Service reports on, 
233, 574 


Coating ; tank; epoxy resin for, 873 


Cold-weather operation; Knoxville, Tenn., 
distribution system, 264 
meter installation, 930 
north Canadian supplies, 55 
Point Barrow, Alaska, supply, 890 
Coliform bacteria; see Bacteria 
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Collection; delinquent-account ; litigation on, 
in Washington, 593 
methods of, 316 
Color; asphalt as cause of, in rain catchment 
basin, 399 
research on, in connection with coagula- 
tion, 1548 
Colorado; Denver; microstrainer installation 
at, 354 (erratum, 646) 
Colorado River; radioactivity data for, 1392 
upper; development of, 1223 
Commissions; municipal; utility control by, 
335 
Committee reports; see American 
Works Association 
Complaints ; frozen piping, 269, 271 
Computers; digital; reservoir yield estima- 
tion with, 51 
Conductivity ; coagulation affected by, 885 
Conservation; ground water; Long Island, 
N.Y., program for, 301 
requirement of, on air-conditioning installa- 
tions, 999 
water resources; state and federal pro- 
grams for, 835 
West Virginia program for, 632 
Construction; bonding of contractors for, 596 
filter plant, 1132 
Third Mokelumne Aqueduct, 1217 
well; Wisconsin regulation of, 1503 
Consultants ; engineering; role of, in evalua- 
tion of control-equipment applications, 
76 
value of system appraisal by, 704 
Consumption; federal program for collection 
of data on, 1402 
forecasting of, for Oklahoma, 1357 
ground water; statistics on, for Long 
Island, N.Y., 290 
study of, in relation to rates at Bethlehem, 
Pa., 1235 
trends in, in West Virginia, 630 
Contractors; bonding of, 596 
Control ; publicly owned utility; types of, 333 
Control equipment; see Equipment 
Cooling water; composition changes in, 953 
sodium nitrite for corrosion inhibition in, 
1175 
Corrosion; brass pipe; chlorine as factor in, 
220 
FTC decision on Evis “water conditioner” 
claims regarding control of, 708 
magnesium solubility as factor in, 1551 
pipe; fluoridation not a factor in, 1110 
rain water as cause of, 403 
relation of air-conditioning water composi- 
tion to, 956 


Water 
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Corrosion (contd.) San Diego, Calif., prob- 
lems of, 1181 
sodium nitrite for inhibition of, 1175 
steel; influence of water composition on, 
719 
tank; cathodic protection against, 200 
epoxy resin coating for control of, 873 
Costs; conventional water supply, as measure 
of economy of saline water conversion, 
845 
fluoridation, 1101 
radio communications systems, 603 
recarbonation, 1059 
storage; ground versus elevated, 1562 
tank recoating, 873 
treatment; Cleveland, Tenn., 659 
water works, 696 
Courts; see Legislation; Litigation 
Cross connections; Washington Board of 
Health rules on, 583 
Culture media; see Aquatic organisms and 
growths; Bacteria 
Customers; see Consumption; Public rela- 
tions 


D 


Dams; see also Reservoirs 
Buford; Chattahoochee River controlled 
by, near Atlanta, Ga., 33 
system of, for San Francisco, Calif., sup- 
ply, 1065 
DDT; effects of pollution by, 984 
Delaware; Wilmington; conversion to rapid 
sand filtration at, 677 
Delhi, India; infectious-hepatitis epidemic at, 
1288, 1301 
Jumna River supply of, October cover 
Demand; see Consumption; Meters; Rates 
Demineralization; see Ion exchange; Saline 
water conversion 
Dental caries; effect of natural fluorides on, 
in Georgia, 707 
Denver, Colo.; microstrainer installation at, 
354 (erratum, 646) 
Depreciation ; bases for, 321 
Design; control equipment, 87 
distribution pumping and storage, 489 
filter underdrains, 116, 123 
filters, 107, 749, 1132, 1433 
pumping station, 67, 863 
treatment plant, 105, 761 
wells, 781 
Detergents ; see Synthetic detergents 
Detroit, Mich.; financial history of water 
utility of, 9 
Deuterium oxide; properties of, 883 
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Development; municipal water supply; Los 
Angeles, Calif., program for, 471 

Ontario program for, 1511 
summary of progress in, 828 

Susquehanna River; Baltimore, Md., proj- 
ect for, 623 

upper Colorado River, 1223 

water resources ; California, 1116, 1349 
trends in, 339 

water service; rate increases required for, 


trends in, 342 
watersheds; San Francisco, Calif., 1063 
Dianthrimide; boron determination with, 
1046 
Diatomaceous earth; 
with, 1541 
Diplogaster nudicapitatus; occurrence of, in 
Ohio River supply, 671 
Disasters; see Civil defense ; Emergencics 
Disinfection; see Chlorination 
Distribution systems; see also Cross connec- 
tions; Hydrants; Pipelines; Pumps; 
Services; Storage; Tanks 
automatic controls in, 76, 83, 185 
balancing of pump, network, and storage 
factors in, 489 
cold-weather operation of, 63, 264 
effect of unstable ground on, 379 
Districts; see also Suburban areas 
formation of, by consolidation of existing 
utilities, 1342 
irrigation; taxation in, 1116 
metropolitan ; development of, by Chicago, 
Ill., 1331 
in Oakland, Calif., area, 1336 
proposed Ohio constitutional amendment 
on, 343 
Michigan; organization and financing of, 
12 
Dixie Cup; invention of, May cover 
Drawdown; determination of, 276 


E 


“ast Bay Municipal Utility District, Calif. ; 
bond election campaign in, 1079 

new aqueduct for, 1217 

organization and development of, 1336 

public relations program of, 305, March 
cover 

East Tawas, Mich.; agreement with Tawas 
City, Mich., for joint supply of, 1144 

Electric thawing; application of, to frozen 
pipelines, 267, 271 

Electric utilities; use of facilities of, in 

municipal water supply, 1202 


filtrability measured 
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Electrical resistivity; ground water location 
by measurement of, 275 
Electrodialysis; saline water conversion by, 
1197 
Electrophoresis; role of, in coagulation re- 
search, 1545 
Elizabeth, N.J.; quality control at, 234, 
February cover 
El Monte, Calif.; centralized remote control 
at, 688 
El Paso, Tex.; chlorination practice at, 224 
Emergencies; civil defense; minimum re- 
quirements for potable water in, 964 
disaster ; master plan for, 163 
Employees; see Personnel relations; Safety ; 
Safety programs; Training 
Endo medium; influence of basic fuchsin and 
sodium sulfite on, 614 (erratum, 934) 
Engineers ; see Consultants 
Epoxy resins; tank coating with, 873 
valve coating with, 878 
Equipment ; billing; electronic, 1127 
carbon dioxide generators, 1055 
chemical feeding, 242 
control (automatic and remote); consid- 
erations in adoption of, 76 
distribution system; use of, at Grand 
Rapids and Highland Park, Mich., 
187 
in St. Louis County, 83 
pH adjustment, 1318 
use of, at El Monte, Calif., 688 
laboratory; actinomycete culture, 20 
potentiometric analysis, 733 
meter testing and maintenance, 1029, 1159 
radio, 599 
radioactivity measurement, 438 
Escherichia coli; see Bacteria (coliform) 
Evaporation; effect of disinfecting agents on 
reduction of, with hexadecanol, 1421 
losses due to, 75, 840 
Evis “water conditioner”; FTC decision on 
claims for, 708 
Expenses; see Budgets; Costs; Financing 
Extensions; see Financing ; Suburban areas 


F 


Fallout; see Radioactivity 

Federal government; see Government (US) 

Federal Trade Commission; decision of, on 
Evis “water conditioner” claims, 708 

Feeding ; chemical; control of, at Elizabeth, 
N.J., 237 

Fiber glass; epoxy resin tank coating rein- 
forced with, 875 
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Filter plants; Chicago, Ill.; design of, 1132 
Holland, Mich.; design and operation of, 
107 
Filters; Australian enclosed-cell design for, 
declining-rate operation of, 1455 
design of underdrains for, 116, 123 
flow control devices for, 1467 
membrane ; see Membrane filters 
operation and maintenance of, 114 
washing of, 115, 123, 126, 1439, 1470 
Filtrability ; indexes of, 1455, 1539 
Filtration; breakthrough index for evalua- 
tion of, 1455 
design considerations in, 1433 
effectiveness of coarse media for, 749 
high-rate ; development of, 1535 
rapid sand; conversion to, at Wilmington, 
Del., 677 
Financial statements; analysis of, 178 
Financing ; bond; campaigns for, 1079 
extension; considerations in, 343, 345 
stock in lieu of refunds as aid in, 350 
methods of, in Michigan, 8 
provincial; use of, for Ontario municipal 
water supply projects, 1514 
Fire flow; see Flow 
Fire hydrants; cold-weather operation of, 
268 
Flocculation; see Coagulation 
Flood control; see also Development 
relation of storage to, 370 
Florida; job evaluation of water and sewage 
plants in, 511 
Miami; metropolitan district organization 
for, 1348 
municipal liability extended by courts in, 
581 
Flow; filter; control devices for, 1469 
fire; effect of, on distribution design, 499 
meters for, 802, 811 
stream; long-range forecasting of, 1366 
Fluoridation; operation of, in large cities, 
1095 
recent legislation on, 1117 
Washington ; litigation on, 585 
Fluoride ; content of, in supplies of large US 
cities, 1102 
natural; caries inhibition by, in Georgia, 
707 
pipe corrosion not increased by, 1110 
safe handling of, 636 
Forestry ; see Watersheds 
Fountain City, Tenn.; cold-weather opera- 
tion at, 271 
Freezing ; see Cold-weather operation 
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Fringe areas; see Suburban areas 
Frontinus, Sextus Julius; water measure- 


ment methods of, 792 
FTC; see Federal Trade Commission 
Fuchsin; basic; influence of, on Endo mem- 
brane filter medium, 614 (erratum, 934) 


G 


Gate valves; new edition of standard for, 937 
Georgia; Atlanta; regulation of Chattahoo- 
chee River flow at, 33 
fluoride-caries study in, 707 
Glass fabric; epoxy resin tank coating rein- 
forced with, 875 
Government; see also Legislation; Military 
water supplies 
US; Federal Trade Commission; decision 
of, on Evis “water conditioner” claims, 
708 
Forest Service; watershed management 
studies of, in Southern California, 474 
National Research Council; statement 
of, on residual chlorination, 230 
Public Health Service; data collection 
and research activities of, 575 
laboratory methods study of, 607 
radiological health training program 
of, 423 (erratum, 878) 
reports of, on polyelectrolyte coagulant 
aids, 233, 574 
river basin radioactivity data studied 
by, 1377 
water rights claims of, 1001 
water use data collection by agencies of, 
1402 
Grand Rapids, Mich.; automatic controls at, 
187 
Ground water; see also Recharge; Wells 
costs of, as measure of economy of saline 
water conversion, 852 
depletion of, in Southern California, 464 
interrelation of, with Wabash River flow, 
503 
location and development of, 273, 286, 1228 
pollution of, by synthetic detergents, 1251 
by water treatment brine wastes, 644 
quality of, in western Ohio, 1170 


H 


Hardness; automatic spectrophotometric ti- 
tration for determination of, 411 
Health; see Fluoridation; Health hazards 
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Health hazards; 
programs 
asphaltic contamination as, 400 
insecticide pollution as, 983 
reclaimed water as, 649, 654 
red-lead paint as, 561, 570 
toxic algae as, in animals, 1277 (erratum, 
1538) 
water and soil radioactivity as, 1400 
waterborne virus infections as, 1288, 1299 
Wisconsin well drilling regulation for pre- 
vention of, 1503 
Heavy water; properties of, 883 
Hepatitis ; epidemic of, at Delhi, India, 1288, 
1301 
Hetch Hetchy Reservoir System; develop- 
ment of, 1064 
Hexadecanol ; effect of disinfecting agents on 
evaporation reduction with, 1421 
Highland Park, Mich.; automatic controls at, 
188 
Holland, Mich.; treatment plant at, 105 
Hydrants; cold-weather operation of, 268 
Hydraulics; applications of, in meter design 
and selection, 793, 812, 921 
ground water formations, 276 
vertical movement of ground water, 372 
Hydroelectric power; use of facilities for, in 
municipal water supply, 1202 
Hydrogen sulfide ; hazard to utility personnel 
from, 637 
removal of, at Pittsburg, Kan., 1275 
Hydrology ; see Ground water; Recharge 


I 


Ice; molecular structure of, 880 
quality of water obtained from, 60, 891 
Illinois ; see also Chicago 
rate establishment procedure in, 1011 
Illinois River; control of pollution of, 987 
Improvements; see Construction; Develop- 
ment; Financing 
India; see Delhi 
Indian Hill, Ohio; ground water pollution 
control at, 644 
Indiana; see Indianapolis ; Lafayette 
Indianapolis, Ind.; chlorination practice at, 
221 
Industrial wastes; see Pollution 
Industrial water; see also Air conditioning ; 
Cooling water 
reclaimed supplies for, 652 
Infestations; see Aquatic organisms 
growths 


see also Safety; Safety 
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Infiltration; occurrence of, at Lafayette, Ind., 


Insecticides ; effects of pollution by, 981 
Inspection ; filters, 117 
pumps, 199 
Installation; meters, 914, 919, 928 
Instruments; see Equipment 
Insurance; utility; program for, 171 
Intakes; design of, for Wayne County, 
Mich., 762 
siphon action of, 106 
Interest; see Bonds; Financing 
Iodine; effectiveness of, against Botulinum 
toxins, 909 
Ion exchange; high flow rates for treatment 
by, 681 
saline water conversion by, 1198 
Iowa; administration of water rights law in, 


Irrigation; reclaimed water for, 651 
Irrigation districts; taxation in, 1116 


Kalamazoo, Mich.; cathodic protection of 
tanks at, 200 

Kansas; Pittsburg; hydrogen sulfide removal 
at, 1275 

Kansas City, Mo.; carbon dioxide production 
at, 1054 

demand metering and rates at, 1522 

Knoxville, Tenn.; cold-weather operation of 

distribution system at, 264 


L 


Labor; see Personnel 
Laboratory methods; see also Standard 
Methods 
actinomycete culture, 20 
analysis of taste and odor compounds; 
chromatography for, 30, 206 
spectrophotometry for, 207 
neutron activation for water analysis, 967 
precision null-point potentiometry, 733 
radioactive test for coliform bacteria, 101 
US Public Health Service study of, 607 
Lafayette, Ind.; ground and surface water 
interrelations at, 503 
Lake Michigan; radioactivity data for, 1398 
Landslides ; distribution problems due to, 379 
Lansing, Mich.; epoxy resin for tank recoat- 
ing at, 873 
Lead; dissolution of, from red-lead paint, 
561, 570 
pipe repair crew health hazard from, 636 


Legislation and regulation; see also Litiga- 
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tion 
California; ground water pollution control, 
650 
water resources development, 1349 
water rights; reclaimed supplies, 655 
water supply development financing, 1116 
federal ; tax ruling on unrefunded advances 
for extensions, 352 
Iowa; water rights, 329 
Louisiana ; irrigation district taxation, 1116 
Michigan; district and authority organiza- 
tion, 12 
Mississippi; water rights, 339 
municipal water supply development, 828 
Ohio; delinquent-account collection, 317 
metropolitan district organization, 342 
Ontario; water resources commission, 1512 
pollution control, 1120 
state; meter testing, 1023 
water rights, 996, 1211 
West Virginia; water resources, 634 
Wisconsin; well drilling, 1503 
Leyden, Netherlands; filter wash installation 
at, 1470 
Liability ; see also Litigation 
insurance against, 174 
Lime; feeding of, at Elizabeth, N.J., 242, 
February cover 
magnesium hydroxide stabilization in soft- 
ening with, 1551 
research on coagulation of sludges of, 1546 
Limestone ; pulverized ; bicarbonate alkalinity 
production with, 728 
Linings; reservoir; asphalt for, 418 (er- 
ratum, 1589) 
tank; epoxy resin for, 873 
Litigation; see also Legislation 
delinquent-account collection, 316 
eminent domain, 1115 
fluoridation, 1117 
Lake Michigan diversion, 989 
negligence, 581, 1111 
suburban service, 1118 
Washington; various subjects, 581 
water rates, 995, 1014 
water rights, 329, 1001 
Long Island, N.Y.; ground water resources 
on, 286 
Los Angeles, Calif.; expanded supplies for, 
471 
unstable-ground problems at, 379 
use of epoxy resin coatings at, 877 
Louisiana; irrigation district taxation in, 
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Machines ; see Equipment 
Mackenzie River; quality of water in, 59 
Magnesium; automatic spectrophotometric ti- 
tration for determination of, 411 
Magnesium hydroxide; stabilization of, in 
upflow process, 1551 
Mains; see Distribution systems; Pipelines 
Maintenance; health hazards in, 636 
meters, 1147, 1159 
pumps, 191 
radio equipment, 603 
tanks, 873 
Management; effect of type of control on 
quality of, 705 
publicly owned utility; types of control of, 
333 


utility ; philosophy of, 555 
water and sewerage facilities; joint han- 
dling of, 711 
watershed ; see Watersheds 
Managers; see Personnei relations 
Manual on water meters, 790, 913, 1022, 1147 
Maryland; Baltimore; Susquehanna River 
supply for, 623 
Massachusetts; Springfield; use of hydro- 
electric facilities for municipal water 
supply at, 1202 
Membrane filters; filtrability measured with, 
1540 
influence of basic fuchsin and sodium sul- 
fite on Endo medium for, 614 (erratum, 
934) 
inhibition of coliform-organism growth by 
ointment tins used with, 897 
Metering; reduction of unaccounted-for water 
by comprehensive program of, 391 
Meters; AWWA manual on, 790, 913, 1022, 
1147 
antifreezing precautions for, 267 
criteria for selection of, 913, 921 
demand; desirability of and devices for, 
1518 
history of, 791, 800 
installation of, 914, 919, 928 
maintenance of, 1147, 1159 
records of installation and maintenance of, 
1165 
registration of various sizes and types of, 
916 
testing of, 1022, 1026, 1159 
types and use of, 796, 806 
Methane; hazard to utility personnel from, 
637 
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Metropolitan Water District of Southern 
California; Colorado River radioactivity 
studied by, 1392 

construction program of, 463 
general operation of, 1345 

Miami, Fla.; metropolitan district organiza- 
tion for, 1348 

Michigan; see also Bridgman; East Tawas; 
Grand Rapids; Highland Park; Hol- 
land; Kalamazoo; Lansing; Southeast- 
ern Oakland County Authority; Wayne 
County 

utility financing in, 8 

Microorganisms; see Aquatic organisms and 
growths; Bacteria 

Microstrainers; algae removal by, 354 (er- 
ratum, 646) 

Military water supplies ; contamination of, by 
asphalt in rain catchment basin, 399 

National Research Council recommenda- 
tions on chlorination of, 230 

Minford silt; effect of, on ground water 
quality, 1170 

Mississippi; Clarksdale; reduction of unac- 
counted-for water at, 389 

water rights legislation in, 339 

Missouri; see Kansas City; St. Louis; St. 
Louis County 

Molecular filter membranes; see Membrane 
filters 

Motion pictures; use of, as public relations 
tool, 314, March cover 


N 


NAS-NRC; see National Research Council 

Nassau County, N.Y.; ground water re- 
sources in, 286 

National Committee for Utilities Radio; ac- 
tivities of, 604 , 

National Research Council (National Acad- 
emy of Sciences); statement of, on 
residual chlorination, 230 

Nematodes; occurrence of, in Ohio River 
supply, 671 

Nessler reagent; use of, in nitrate determina- 
tion, 1039 

Netherlands ; Leyden; filter wash installation 
at, 1470 

Neutron activation; water analysis by means 
of, 967 

New Jersey; see Elizabeth; Seabrook 

New Mexico; appropriation doctrine in, 1214 

New York State; Long Island; ground 

water resources on, 286 
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Nitrate; reduction methods for determination 
of, 1039 

Nostoc rivulare Kuetz; poisoning of animals 
by, 1277 (erratum, 1538) 

NRC; see National Research Council 


Oakland, Calif.; see East Bay Municipal 
Utility District, Calif. 
Odors; see Tastes and odors 
Ohio; see also Cincinnati; 

Wooster 
legislation on delinquent-account collection 
in, 317 
utility expansion in, 342 
western; ground water quality in, 1170 
Ointment tins; coliform-organism growth in- 
hibited by, 897 
Oklahoma; future water needs of, 1357 
Ontario; water supply program for, 1511 
Organization; see Districts; Management; 
Suburban areas 
Outside-city service; see Suburban areas 


P 


Paints; epoxy resin; tank coating with, 873 
red-lead; dissolution of lead frem, 561, 570 
spray; hazard to utility personnel from, 

638 

Pennsylvania; see Bethlehem; Philadelphia 

Pension plans; survey of, 1414 

Permafrost zone; characteristics of, 61 

Personnel relations; see also Safety; Safety 

programs; Training 
importance of, in public relations program, 


Indian Hill; 


job evaluation and salaries, 511 
labor contract negotiation, 157 
problems due to automation, 77 
survey of managerial compensation, train- 
ing, and responsibilities, 1473 
survey of pension and retirement plans, 
1414 
workmen’s compensation insurance, 174 
pH; automatic control of, 1318 
chlorophenol formation affected by, 209 
Phenol red; boron determination with, 1051 
Phenols; taste and odor due to chlorine de- 
rivatives of, 205 
Philadelphia, Pa.; safety program at, 15 
Phosphate; sodium tripoly-; ferric sulfate 
coagulation affected by, 1261 
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Pipe; see also Brass pipe; Pipelines; Plastic 
pipe; Steel pipe 
photograph of, November cover 
Pipelines; see also Distribution systems 
materials used for, in large US cities, 1098 
thawing of, 267, 271 
transmission; construction of, for Oakland, 
Calif., 1217 
Pitot tubes ; development of, as water meters, 
795 
Pitting ; see Corrosion 
Pittsburg, Kan.; hydrogen sulfide removal 
at, 1275 
Plankton; see 
growths 
Plastic pipe; status of standards for, 1247 
Point Barrow, Alaska; water supply at, 890 
Poliomyelitis; possible waterborne nature of, 
1300 
Pollution; see also Civil defense; Radioac- 
tivity ; Watersheds 
asphaltic; occurrence of, in rain catchment 
basins, 399 
control of, by legislation, 650, 1120 
on Illinois Waterway, 987 
ground water; California law on, 650 
synthetic detergents as cause of, 1251 
water treatment brine waste as cause of, 


Aquatic organisms and 


insecticides as cause of, 981 
red-lead paint as possible cause of, 561, 570 
Polyelectrolytes ; see Coagulation 


Potentiometry; chloride determination by, 
733 

Pressure losses; effects of, on service ade- 
quacy, 921 


Projects; see Development 
Public reiations; bond issue campaigns, 1079 
committee report on AWWA program for, 
543 
consumer requests 
frozen piping, 269 
Oakland, Calif., program of, 305 
value of water service stressed in, 5 
Publications; AWWA;; report on, 535 
Pumpage; balancing storage with, 490 
Pumping stations; see also Equipment (con- 
trol) 
design of, at Caracas, Venezuela, 69 
Pumps; installation and maintenance of, 191 
submersible; distribution storage regula- 
tion with, 88 
use of, in St. Louis County, 88, 863 
turbine; booster service with, 1325 
Purification; see Treatment 
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Q 


Quality ; ground water; western Ohio; study 

of, 1170 

potable water; minimum requirements for, 
in civil defense emergencies, 964 

stream water; effect of impoundment on, 
42 

treated water ; data on, for large US cities, 
1100 

water ; northern Canada; description of, 57 
sampling network for monitoring of, 

449, 575 


Radio; provision for use of, in disaster plan, 
165 
utility communication by, 598 
Radioactive wastes ; ceramic sponges for dis- 
posal of, 388 
Radioactivity ; evaluating effect of, after nu- 
clear attack, 431 (erratum, 1190) 
extent of environmental contamination by, 
at Cincinnati, Ohio, 449 
health hazard due to, in water and soil, 
1400 
low-level ; installation for measurement of, 


networks for monitoring of, 449, 576 


study of data on, for Lake Michigan, 1398 
for various river basins, 1377 
training in public health aspects of, 423 
(erratum, 878) 
Radioisotopes; carbon; use of, in coliform- 
bacteria test, 101 
hydrogen; presence of, in water, 883 
Radionuclides; water analysis by induced 
formation of, 967 
Rain water ; quality and analysis of, in catch- 
ment basins, 399 
Rates; Bethlehem, Pa.; study of, 1235 
demand; considerations in adoption of, 1524 
litigation on, 995, 1014 
need for increases in, to pay for improve- 
ments, 3 
outside-city ; basis of, 343, 351 
litigation on, in Washington, 586 
procedure for establishment of, 1011 
Recarbonation; production of carbon dioxide 
for, 1054 
Recharge; see also Ground water 
reclaimed water for, 649 
‘relation of zone of aeration to, 371 
Southern California program of, 467 
Reclaimed water ; possible uses of, 647, 768 
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Records ; accounting ; types of, 320 
meter ; coding system, 392 
installation and maintenance, 1165 
plan for preservation of, in disaster, 168 
Regional water supply; see Development; 
Districts 
Regulation; see Legislation 
Repair ; see Maintenance 
Reports ; financial; value of, to management, 
178 
responsibility accounting ; examples of, 325 
Reprints ; list of, 14, 204, 332, 520, 569, 789, 
936, 1131, 1254 
Reservoirs ; see also Evaporation; Storage 
asphalt linings for, 418 (erratum, 1589) 
impounding; digital computer for estima- 
tion of safe yields of, 51 
Resins; epoxy; see Epoxy resins 
ion-exchange; high flow rates for treat- 
ment with, 681 
Resistivity; ground water location by meas- 
urement of, 275 
Resources ; see Water resources 
Retirement plans; personnel; survey of, 1414 
Reuse; see Conservation; Reclaimed water 
Revenue; see Billing; Collection; Financ- 
ing; Rates 
Richmond, Va.; ground 
storage at, 1559 
Roanoke River; effect of impoundment on 
quality of water in, 47 


Safety; measures for, to meet various haz- 
ards to personnel, 635 
water supply industry progress in, 1417 
Safety progranis; AWWA awards for, 1571 
development of, 639 
at Philadelphia, Pa., 15 
St. Louis, Mo.; electronic billing at, 1127 
St. Louis County, Mo.; demand rates in, 
1526 
distribution system controls in, 83 
submersible-pump installations in, 88, 863 
Salaries; see Personnel relations 
Saline water conversion; economic considera- 
tions in, 845 
natural process of, in Arctic Ocean, 59 
progress in various methods of, 841, 1191 
San Diego, Calif.; anticorrosion program at, 
1181 
San Francisco, Calif.; 1959 AWWA con- 
ference at, 1566 
photograph of, June cover 
water supply of, 1061 
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Scale; see Corrosion 
Screens; well; design of, 784 
Seabrook, N.J.; ground water recharge study 
at, 371 
Securities; see Bonds; Financing 
Sedimentation; see Coagulation 
Service; see also Shutoffs; Suburban areas 
rate of growth of, 694 
Services; freezing of, at Knoxville, Tenn., 
267 
sizing of, 921 
Settling; see Coagulation 
et hazard to utility personnel from, 
63 
Sewerage; joint management of, with water 
facilities, 711 
Shimming ; meter; procedure for, 1151 
Shutoffs; efficacy of, in collection of delin- 
quent accounts, 316 
handling of consumer requests for, due to 
frozen piping, 269 
possible liability for, 594 
Siphon; intake line serving as, 106 
Sodium aluminate; AWWA standard for, 
813 
Sodium carbonate (soda ash); revision of 
standard for, 1126 
Sodium nitrite; corrosion inhibited by, 1175 
Softening; see Hardness; Ion exchange; 
Lime 
Solids-contact process ; magnesium hydroxide 
stabilization in, 1551 
Solvents ; cleaning; hazard to utility person- 
nel from, 637 
Southeastern Oakland County Authority, 
Mich.; cost allocation and water dis- 
tribution practices of, 13 
Specifications; see Standards 
Spectrophotometry ; chlorophenols identified 
by, 207 
hardness determination by, 411 
Sponges; ceramic; radioactive-waste dis- 
posal with, 388 
Springfield, Mass.; use of hydroelectric fa- 
cilities for municipal water supply at, 
1202 
Standard Methods; suggested; boron deter- 
mination, 1046 
nitrate determination, 1039 
sulfate determination, 932 
sulfide determination, 935 
suggested revision; phenol red method for 
bromide, 1051 
Standards; AWWA; aluminum sulfate 
(B403) ; liquid alum included in, 303 
gate valves (C500), 937 
meters; development of, 802, 809 
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AWWA (contd.) ; principles of, 
soda ash (B201) ; revision of, 1126 
sodium aluminate (B405), 813 
steel pipe (C201, C202); revision of, 
1517 
steel tanks (D100); revision of, 718 
Water Works Practice Committee re- 
port on status of, 527 
liquid-chlorine purity; evaluation of, 742 
plastic pipe; development of, 1247 
Statistics ; chlorination practice, 226 
fluoridation practice, 1095 
ground water withdrawal; Long Island, 
N.Y., 290 
impounded storage, 370 
industrial water use, 1361 
injury, 640 
joint water and sewerage administration, 
712 
managerial salaries and training, 1473 
rates; Pennsylvania cities, 1245 
revenue and expense, 696, 704 
waste water and reuse; Texas, 771 
water supply; US Public Health Service 
program for collection of, 578 
water use; federal program for collection 
of, 1402 
West Virginia, 630 
water utility rate of growth, 694 
Steel ; influence of water composition on cor- 
rosion of, 719 
Steel pipe; revision of standards for, 1517 
Sterilization ; see Chlorination 
Storage; see also Evaporation; Reservoirs ; 
Tanks 
distribution; balancing pumpage with, 490 
ground level; advantages of, 1559 
remote regulation of, in St. 
County, Mo., 83 
types and purposes of, 395 
ground water; need for, in Southern Cali- 
fornia, 469 
impounded; costs of, as measure of econ- 
omy of saline water conversion, 851 
reregulation of, on Chattahoochee River, 
33 
statistics on, 370 
Subsidence ; distribution problems due to, 379 
Suburban areas; see also Districts 
demand rates applied to, 1522 
extension financing in, 343, 345 
litigation on service to, 1118 
utility expansion into, 342 
Washington ; litigation on water rates for, 


586 


Louis 
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Sulfate; influence of, on steel corrosion, 719 
titrimetric method for determination of, 
932 
Sulfide; amperometric-titration method for 
determination of, 935 
Sulfite ; sodium; influence of, on Endo mem- 
brane filter medium, 614 (erratum, 934) 
Supervisory controls; see Equipment (con- 
trol) 
Sunply; see Development; Saline water con- 
version; Water resources 
Surfactants; see Synthetic detergents 
Susquehanna River; development of, for 
Baltimore, Md., supply, 623 
Synthetic detergents; effect of. on ferric 
sulfate coagulation, 1255 
ground water pollution due to, 1251 


T 


Tanks; see also Storage 
cathodic protection of, 200 
epoxy resin for recoating of, 873 
lead dissolution from paints used on, 561, 
570 
revision of AWWA standard for, 718 
use of, as residence, December cover 
Tastes and odors; see also Aquatic organ- 
isms and growths 
chlorination for control of, 1268 
chlorophenolic ; laboratory study of, 205 
hot-water fountains for threshold tests of, 
238 
Tawas City, Mich.; agreement with East 
Tawas, Mich., for joint supply of, 1144 
Taxation; unrefunded advances for exten- 
sions liable to, 352 
Telemetering ; see Equipment (control) 
Temperature; statistics on, in large US 
cities, 1099 
Tennessee; see Cleveland; Fountain City; 
Knoxville 
Testing ; aquifer performance, 1233 
gate valves, 949 
meters, 1022, 1026, 1159 
sodium aluminate, 813 
Texas; El Paso; chlorination practice at, 224 
study on potential reuse in, 768 
Training ; managerial; in-service and educa- 
tional ; statistics on, 1478 
radiological health; US Public Health 
Service program of, 423 (erratum, 878) 
treatment plant personnel ; program for, at 
Holland, Mich., 110 
Transmission; water; costs of, as measure 
of economy of saline water conversion, 
849 
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Transmission lines; construction of, for Oak- 
land, Calif., 1217 
Treatment; see also Aeration; Chlorination; 
Coagulation; Filtration; Ion exchange; 
Lime; Tastes and odors 
costs of, as measure of economy of saline 
water conversion, 852 
at Cleveland, Tenn., 659 
methods of, at Elizabeth, N.J., 234 
viricidal efficacy of various types of, 1297, 
1304 
Treatment plants; design and operation of, 
at Holland, Mich., 105 
in Wayne County, Mich., 761 
Tritium oxide; properties of, 883 
Tunnels; intake; design of, 
County, Mich., 762 
Turbidity ; see also Coagulation 
treatment control by observation of, 237 


U 


Unaccounted-for water; methods for reduc- 
tion of, 390 

Underdrains ; filter; design of, 116, 123 

United States; see Government 

Upflow process; magnesium hydroxide sta- 
bilization in, 1551 

Use; see Consumption 

Utilidors; cold-weather protection of pipe- 
lines by, 63 


for Wayne 


Vv 


Valves; control; design of, for distribution 
storage, 91 
filter; operating devices for, 1467 
gate; new edition of standard for, 937 
Venezuela; Caracas; water supply of, 67 
Venturi tubes; development of, as water 
meters, 799, 811 
Virginia; Richmond; ground level distribu- 
tion storage at, 1559 
Viruses; enteric; possible health hazards due 
to, 1 
hepatitis ; Delhi, India, epidemic caused by, 
1288, 1301 
WwW 


Wabash River; relation of ground water 
conditions to flow of, 503 

Wages; see Personnel relations 

Washington; municipal water supply litiga- 
tion in, 581 

Waste water; study of, in Texas, 775 

Wastes; see Pollution; Radioactive wastes 
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Water and Sewage Works Manufacturers 
Association; members of, with exhibits 
at 1959 AWWA conference, 1577 
“Water conditioner” units; Evis; FTC deci- 
sion on claims for, 708 
Water districts; see Districts 
Water industry; deficiencies of, 701 
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Binding the Year's Journals 


Arrangements have been made by AWWA for members and subscribers to 
have their JouRNALS bound into distinctively designed volumes, with the JouRNAL 
masthead, AWWA seal, volume number, and year stamped in gold on the spine. 

The price for such a binding, using the best grade of indigo blue washable 
buckram, and with your name imprinted on the front cover, is $4.15. (This price 
is for binding into one volume the text sections of the twelve issues, January 
through December, including the table of contents and text indexes for the year— 
from the December issue—but omitting the advertising sections and paper covers. ) 

Ship your journals parcel post, together with full remittance (check or money 
order) and address to which bound volume should be sent, to: 


Publishers’ Authorized Bindery Service, Inc. 
5811 W. Division St. j 
Chicago 51, Ill. 


Before you ship, check for missing issues and check each issue for defects, missing 
pages, etc. Pack carefully se that nothing is crumpled or torn. The bindery 
will forward the bound volume within 30 days of receipt and will ship prepaid 
anywhere in the United States. 

A microfilm addition of the JourNAL is available to regular subscribers from 
University Microfilms, 313 N. First St., Ann Arbor, Mich. The cost of the 
microfilm edition of the 1958 volume was $9.60. 
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take the guocework out of taste and odor contro! ! 


rely 


UCHAR 


“ROMVATED CARBON“FOR TASTE 


Constant conditioning to odors makes it difficult for oper- 
ators to notice day to day changes in water taste and odor. 
That's why plants across the country depend on daily 
threshold odor surveys and continuous, controlled dos- 
ages of AQUA NUCHAR Activated Carbon to maintain 
constant PALATABILITY. 


These operators have found that AQUA NUCHAR is the 
one method universally effective against taste-and-odor- 
forming substances, commonly found in water supplies. 
Concentrations required average as low as 2-5 ppm, so 
AQUA NUCHAR is economical, too. 


Our field technical service staff is ready to help you set up 
a PALATABILITY program in your plant. Once estab- 
lished, you can rely on fast AQUA NUCHAR delivery 
from 25 strategically located warehouses. For informa- 
tion, phone or write us today. 


indusjrial 


CHEMICAL SALES 
division west virginia pulp and paper company 


230 Park Ave., New York 17 - Philadelphia National Bank Bldg., Philadelphia 7 
35 E. Wacker Dr., Chicago 1 - 2775 S. Moreland Blvd., Cleveland 20 
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HOW TO DEVELOP MORE 


EFFICIENCY 


IN YOUR METER SHOP 


When a meter man learns one Trident, he learns 
them all. Instead of spreading his knowledge 
thin over many types and models of h hold 
meters, he can concentrate on the fine points of 
just one, and can quickly learn to do a job of 
which he can be proud. 
Trident interchangeability is the big reason. 
Parts made for the most up-to-date Tridents are 
designed to fit into any older Trident of the 
same size and type. Reordering and stock con- 
trol are simplified, too. No need to keep parts 
for many models. Just stock a small supply of 
the latest Trident parts. 
You need never scrap a Trident because it is 
a “discontinued” model. In the process of re- It takes money to misc the mesg supply 
placing work-worn parts with new, improved your community expects, vitally important 
parts over the years, you actually modernize 
all the Tridents in your system. ing these meters in good repair. 
This 50-year policy of Trident is your best 
assurance that the modern Tridents you buy 
today will earn maximum revenue for your 
utility . . . with lowest yearly costs . . . for 
many years to come. 


NEPTUNE METER COMPANY 
19 West 50th Street * New York 20, N. Y. 


NEPTUNE METERS, LTD. ne nlune 


1430 Lakeshore Road ¢ Toronto 14, Ontario j ‘a TRIDEN P WATER 
Branch Offices in Principal Americon ond Conodion Cities. METERS 
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Merry, Christmas 


Going like 60 * was P&R in ’59— 
like the 60 members of Editors Anony- 
mous, that is, who made. this twelfth 
twelvemonth of P&Rrticles possible. 
And if the growing list of these con- 
tributors to the stuff of which P&R 
is made would seem to indicate a 
growing need for help in this depart- 
ment, who are we to dispute such an 
evocative conclusion? As a matter of 
fact, to make the evocative more pro- 
vocative, we’re even willing to admit 
that we plan to continue this De- 
cember disanonymization of our assist- 
ers underdeskinned, as well as to con- 
tinue protecting their skins by inter- 
Decembral innomination. 

Lest you fail to penetrate this verbal 
smog, be assured that our intent in 
the belowly listing of our 1959 accom- 
plices is strictly gratitudinous. We 
should make clear, too, that the power 
with which each is invested is a record 
of the number of years that he has 
been a member of the secret staff of 
P&R. And it behooves us to point out 
that the All-Anonymous three—Ells- 
worth Filby, Joe Wafer, and Syd Wil- 
son—have now been fortified by a 
fourth, previously undisanonymized by 


*But growing like 64, four more silent 
partners having fortified the rolls of EAers 
between typewriter and type. 


reason of his position. Now that it 
can no longer compromise him, we 
are happy to add the powerfull name 
of Harry Jordan to the list, and to 
note that not only his contributions 
to, but his encouragement of, P&R- 
ticulation have been preeminent in its 
preservation. 

Lest you fail, too, to appreciate the 
need for P&R preservation, let us re- 
mind you of the season and ask you 
to join us in wishing a Merry Christ- 
mas to our 


EDITORS 


A. E. Griffin‘ 
P. D. Haney* 
R. E. Hansen® 
M. J. Harper’ 
R. L. Johnson* 
H. E. jordan” 
J. E. Kleinhenz* 
H. J. Krum’ 
W. R. LaDue® 
T. E. Larson’ 
E. J. Laubusch’* 
H. E. Lordley* 


. C. Amsbary 
. W. Aultman* 
. W. Badley* 
. D. Berhow* 
. E. Blakely* 
. W. Brush? 


red Merryfield* 
ildred Merryfield® 
. S. Merz? 

. S. Millar* 

. J. Natt® 

. J. Ongerth*® 
. E. Painter’ 
. E. Payne’ 


. Filby” 
. Fischel™ 


am 


aga 
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W. D. McCarney* 
we Drudy’* E. McQueen’ 
Faber* 
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R. S. Phillips’ 
M. D. Saunders* 
S. J. Schwartz’ 
W. B. Schworm’ 
G. R. Scott® 

H. F. Seidel*® 

E. A. Sigworth” 
H. J. Spaeder* 
J. B. Stall 

G. E. Symons” 


A Happy New Year, too, we say, 
hoping that ’60 will go like 90! 


Joseph Tomars* 
R. L. Tyler* 

J. M. Wafer” 
W. V. Weir’ 
W. A. Welch’® 
Henry Wilkens’ 
D. B. Williams*® 
R. C. Willson* 
P. S. Wilson” 
J. F. Zieserl* 


Water on top—thousands of gal- 
lons of it—is the story of the two un- 
usual buildings pictured below. That 
the substantial structure at the left- is 
also mostly subaqueous isn’t very obvi- 
ous, but it was built by the Ambler 
(Pa.) Water Co. primarily as a stor- 
age place for its water supply and only 
incidentally as a residence for employ- 
ees who did not object to having their 
work uppermost in more than their 
minds. Designed by Richard V. Mat- 
tison, cofounder of Keasbey & Mattison 


Co., the building was constructed in 
1904 of stone taken from the same 
quarry that supplied the spring water 
to be stored and was topped with the 
nation’s first asbestos-cement shingle 
roof. Directly under those shingles 
are five wooden 20,000-gal tanks to 
which the quarry water was pumped. 
Although it ceased to function as a 
storage facility in 1940, the “Tower 
House” is still a residence—with five 
swimming pools in the attic yet! 
More picturesque—or perhaps we 
should say shapely—is the Aldborough 
(England) cottage shown at the right. 
Occupied now by Capt. Harold W. 
Ridge, USAF, his wife, two daugh- 
ters, and 28,000 gal (Imp.) of water 
for supplying surrounding Suffolk folk, 
the cottage has been a landmark ever 
since “an artistically minded lord of 
the manor” built it “many (Imp.) 
years ago.” In addition to a steel 
tank at the top, the structure contains 
fifteen rooms on five stories—which 
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BOTTOM YOUR FILTERS 


CORROSION-RESISTANT, LONG-LASTING 


CORRU-DRAIN 


corrugated Transite underdrain system 


Corrosion- 
resistant metal 
nchor bolts. 


Every component of Corru-Drain is COMPLETELY 
CORROSION-RESISTANT. Corrugated design does 
away with construction of concrete piers, preset 
anchor bolts, access man-holes. Comes in 6 ft. sheets, 
easy to install in record time. You save in shipping, 
handling, maintenance—have an underdrain that will 
outlasts all other types. Performance is proved in ac- 
tual installation, confirming optimum backwashing 
distribution with virtually no movement of gravel. 


use Corru-Drain for new filters or conversion of existing units 
Municipal Dept. M-430 
G Fe AVE Fe GRAVER WATER CONDITIONING CO. 
Division of Union Tank Car Company 


216 WEST 14TH STREET, NEW YORK 11, N.Y. 


ie valley butt seam Transite 
va butt seam 
> 
~ 
Cut-away section of Corru-Drain. 
a e Maximum Backwashing Efficiency\-tangential upward flow pre- be 
a vents movement of gravel. 
ae e Light Weight—2500 Ibs. for 1 million gallon capacity. 
8 e Simple, Fast Installation—estimated 0.2\ man-hours per sq. ft. or 
a less than half the time required for other stems. 
of e Structural Strength—tested for 4800 Ibs. prgssure per sq. ft. 
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The captain’s daughter, Donna, finds her attic full, but hardly a 
fire hazard. When the float valve sticks, the neighbors rouse the 
Ridges. 


allows Capt. Ridge, who is field main- 
tenance officer at nearby Bentwaters 
Air Base, to unbend to his heart’s con- 
tent when he gets home. 

But, yoohoo, you who have elevated 
storage and depressed rates, why not 
become a land as well as water lord? 


Bubble-headed is what they called 
Willing Water when they featured him 
in the Pasadena Independent and the 
Star-News last month as the guide to 
the water department’s exhibit in the 
main corridor of city hall. All of 
which might provoke us to ask Pasa- 
denans what kind of bubbles they blow, 
anyway, but just seeing Willie at work 
and in the headlines in still another 


city makes us much too happy to 
say anything untoward. Elsewhere in 
California, however, we have been 
rather disappointed to note that the 
Feather River Project Assn. has 
adopted a poor imitation of Willie to 
help sell the 1.75-billion-dollar bond 
issue required to carry on the Cali- 
fornia Water Plan. It isn’t that we 
disagree with “Ricky Raindrop” when 
he points out that “Prosperity for All 
California Begins With WATER.” 
We just think he’s a little presumptu- 
ous—a little wet behind the ears—a 
young squirt, that is—to be taking on 
a job that really needs Willing Water. 
After all, this is no rainmaking project! 


(Continued on page 42 P&R) 
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VALVES 


Manufactured in Canada by 
The Canada Valve & Hydrant Co., 
Lid, Brantford. Ont 


JOURNAL AWWA 


Surer sealing... 


easier maintenance 


with DARLING-PELTON 


ARLING-PELTON butterfly valves are new 
D in both principle and performance. They 
offer you new advantages! 

For example, a continuous and adjustable 
rubber seating ring provides full 360° sealing 
The disc itself swings on an axis eccentric to 
the centerline of the valve 


This principle not only makes surer, drop- 


BUTTERFLY VALVES 


tight shutoff possible, but also eliminates shaft 
sealing problems, permits easy rubber sear 
replacement or adjustment without removing 
shaft or operator, and requires less operating 
torque 

Get all the facts on this forward step in 
butterfly valve performance. Made to A.W.W.A. 
Specifications. Ask for Bulletin 5904, 


DARLING VALVE &2 MANUFACTURING CO. 
Williamsport 23, Pa. 
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Hersey Mfg. Co., Dedham, Mass., 
has announced a merger with Sparling 
Meter Co., Ei Monte, Calif., to take 


a effect in January. The combined or- 
a ganization will be named Hersey-Spar- 
7 ling Meter Co., with Winthrop P. Her- 


sey as president and Ray C. Sparling 
as vice-president. 
will be in Dedham. 


Executive offices 


The West Virginia Section is 
justly congratulating itself on the suc- 
cess of the short course it sponsored 
earlier this year in cooperation with 
the state health department and West 
Virginia University. The curriculum 
included classroom and _ laboratory 
work in various phases of water treat- 

. ment, together with such subjects as 
corrosion control, distribution system 
operation, and record keeping. In the 
photo below, members of the faculty 
and 25-man student body pose in front 
of the University Medical Center build- 
ings, where the course was held. 


The Albany Rock, who has been 
making more of a splash these days 
than even the Plymouth Rock, has 
managed to send at least a ripple or 
two into the field of public water sup- 
ply. First official notice of this was 
when AWWA’s Publication Commit- 
tee Chairman E. Shaw Cole was pre- 
sented as first character witness in 
Stewart Alsop’s Saturday Evening 
Post (Jul. 25) and Reader’s Digest 
(October) story, “The Strenuous Ca- 
reer of Nelson Rockefeller.” There 
the tie-in was one of classmate-friend, 
however, and not water worker. It 
was an earlier, though long unnoticed, 
direct contact with water that caused 
us even more stir. That was a procla- 
mation issued on Jun. 15 to the follow- 
ing effect: 


With every year the problem of our wa- 
ter resources becomes of more imminent 
moment. The New York Legislature has 


taken the lead in exploring its complex 
aspects. 


But this vital matter needs the 


(Continued on page 44 P&R) 
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Write our nearest 
office for complete 
information or es- 
timating figures on 
steel tanks for mu- 
nicipal service. 


Offices 


Atlanta 
Birmingham 
Boston 
Chicago 
Cleveland 
Detroit 
Houston 
Kansas City 
New Orleans 
New York 
Philadelphia 
Pittsburgh 

Salt Lake City 
San Francisco 
Seattle 

South Pasadena 
Tulsa 


Plants 


Birmingham 
Chicago 
Greenville, Pa. 
Houston 


New Castle, Del. 


Salt Lake City 
IN CANADA 


Horton Steel 
Works Limited 
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Chicago Bridge & Iron Company 


These 6,000,000-galion CB&I-built steel res- 
ervoirs serve the City of Fort Worth, Texas 


TANKS OF STEEL 


...the most reliable for water storage 


All CB&I-built reservoirs, standpipes and elevated 
tanks for municipal water storage conform to stand- 
ards established by The American Water Works Asso- 
ciation . . . the nation’s foremost authority on water 
storage structures. 


Here’s how your community can benefit: 


CB&I Tanks save you the cost of expensive special 
interior coatings or sealing compounds often needed 
to stop or prevent leaks in other-than-steel tanks. 


CB&I Tanks give you the peace of mind which 
comes with a performance guarantee. Few con- 
tractors will provide such a guarantee... unless 
steel is used. 


CB&I Tanks give you the tangible economy of 
trouble-free service life... which steel tanks his- 
torically provide. 


CB&I Tanks give you the protection of AWWA 
standards for maximum safety . . . unobtainable 
with any material other than steel. 


Remember, only steel is specified in the AWWA stand- 
ard. Think it over and we believe you'll agree. . . 
Your community is safer with steel. 
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WATER 


SERVICE 


PRODUCTS 
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MODEL 6 
TAPPING 
MACHINE 


TAPPING 
MACHINES 


One cto 
complete line of 
Water Service 
Products 


HAYS MFG. CO. 
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cooperation of all of the people of the 
state, particularly in the conservation of 


| our existing supply. 


The American Society of Sanitary En- 
gineering [for Plumbing and Sanitary 
Research] estimates that hundreds of mil- 
lions of gallons of water are wasted every 
day in New York State. 

With our natural growth in population, 
this can produce a problem of unlimited 
dimensions. 

The needless waste of water can be 
curtailed if all of us, men, women, and 
children, will cooperate to stop the squan- 
dering of our priceless heritage. Each 
user of water should be alert to this 
necessity. 

Now, therefore, I, Nelson A. Rocke- 
feller, Governor of the State of New 
York, do proclaim the period Jun. 24-30 
as WATER CONSERVATION WEEK in New 
York State and I call the attention of 


| communities, organizations, and individ- 


uals to the momentous nature of this 
problem. 


Although we would have put a quite 
different emphasis on a water week, 
we cannot be too unhappy about any- 
thing that calls the attention of the 
public to public water supply. And 
certainly we, too, are against “needless 
waste,” or, for that matter, waste of 
any kind. But we would have been a 
lot happier about an “Improved Water 
System Week,” for instance, for New 
York State’s water problems are cer- 
tainly more a matter of shortage of 
facilities than shortage of resources. 
As a matter of fact, New York City 
claims to be all set to take care of its 
water needs until at least the turn of 
the century, and such an indication as 
the full-page Niagara-Mohawk adver- 
tisement in the October issue of For- 
tune suggests anything but shortage, 
in saying: 


(Continued on page 46 P&R) 
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PHOTOVOLT 
pH Meter Mod. 115 


A full 
line-operate 


1H Meter 
of remarkable 


accuracy 
‘and stability 


at the low 
‘price of 
175 


SIMPLE IN OPERATION AND MAINTENANCE, 
AND DEPENDABLE IN SERVICE 


Write for Bulletin +225, also for literature on other e J 
Line-Operated and Battery-Operated Photovolt pH Meters 


MADISON AVENUE _NEW YORK 16,N. ¥. 
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Looking for Water . . . Come to “Up- 
state, N.Y.,” new market place of the 
world. Plentiful water is vital to indus- 
trial growth and expansion. You'll find 
it in abundance in Upstate, N.Y.’s lakes, 
rivers, and year ’round high water table. 


Lest our praise seem faint, though, it 
is damming rather than damning that 
we would like to accomplish, for 
therein certainly lies the most effective 
conservation. 

At any rate, if we can really get the 
Rock into water, its level is bound to 
be raised. 


Morris Cohn, editorial director of 
Water Works Engineering and Wastes 
Engineering, has gone abroad to sur- 
vey treatment and pollution control 
practices in Europe, and to represent 


FSIWA at a meeting of the Israeli 
Assn. of Sanitary Engineers. While 
in Israel, he is scheduled to lecture at 
the Institute of Technology in Haifa 


Water rocketeering gives some in- 
dication that another branch of mili- 
tary science is about to yield some 
peaceful byproducts. Thus, on a some- 
what more modest scale than the 
Atlas or the Jupiter or the Pioneer, 
are the H,O, the Hailbuster, and the 
Rainmaker. 

The H,O, as a matter of fact, is no 
more than a two-stage plastic toy, pro- 
pelled by a combination of water and 
compressed air, to a second-stage 
height of approximately 350 ft. The 


toy, with its now rather unstylish Air 


(Continued on page 48 P&R) 


“METERMINDER” is designed so that water meters can be read and serviced from the outside. In slab 
floor, basementiess homes, installation is made through the wall just at the top of the foundation and can 
be done on old as well as new services. In homes with basements, installation is made through foundation 
with top of box at grade level. Normal heat loss through basement foundation or wall provides frost-free 
zone to keep meter and yoke from freezing. Fiberglas insulation is used to retard heat-loss. The cover of 
“METERMINDER” is made of durable, neutral gray, resin-rubber compound. This non-metallic material 
will never rust, rot or require painting. Meter is read through a plexiglass window. “METERMINDER™ will 
effect tremendous savings in meter-reading time and promote goodwill. Eliminates call-backs and customer 
reading cards. Servicing labor is greatly reduced. “METERMINDER” is the solution to your great need for 
outside meter installations. Our representative will furnish specifications and prices. Just write or phone us. 


ANDRICH water specatty co. 


15815 HAMILTON AVE., DETROIT 3, MICHIGAN’ - 


A FEW TERRITORIES AVAILABLE 
FOR SALES REPRESENTATION BY. 
MANUFACTURER'S AGENTS 


TUlsa 3-2000 
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T water meter box 


NOW... 


cut new filtration 
plant costs 45% 


increase 
clear water 
capacity 


Specify Celite diatomite filtration 


ou can now double the potable water capacity 
yailable to your growing community and cut the 
stallation cost of new filtration nearly in half. How? 
secify diatomite filtration. You'll reduce land and 
mstruction costs because diatomite systems need 
aly 14 the housing space of equivalent-capacity sand 
ants. In fact diatomite systems are so compact, they 
in sometimes be added to existing plants. 
| If you’re considering water filtration for the first 
me, it makes good financial sense to go Celite* 
atomite all the way. An actual test installation by 
yhns-Manville has proved that a diatomite filter 
ation can be installed for 45% less than a sand filter 
ation of equal capacity. 
*Celite is Joh s 


tComparison Studies of Diatomite and 
Water Works Association, September, 


trade mark for its 


by G. R. Bell, Journal American 


What’s more, Celite will usually give better water 
clarity under comparable conditions. Turbidity is far 
lower. More suspended solids, including all floc, 
amoebae and algae, are removed. And a Celite dia- 
tomite system is easily operated and maintained by 
regular municipal water personnel. 

Mined from the world’s purest commercially avail- 
able deposit, Celite is carefully processed for complete 
uniformity. Call your nearby Celite engineer for com- 
plete information on Celite’s wide range of grades; he 
will gladly assist with your particular problems. And 
write today for FREE informative reprint.f Johns- 
Manville, Box 14, New York 16, New York. In Canada, 
Port Credit, Ontario. 


silica 


JOHNS-MANVILLE JM 
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Force markings, required a full year 
of engineering research to perfect; it 
sells for $10. The Hailbuster and 
Rainmaker, on the other hand, are 
working rockets, not much larger in 
size, at 3 ft, than the toys, but pro- 
pelled by more potent fuel at a speed 
of 375 mph into the upper atmosphere. 
They carry warheads of silver iodide 
that burst and scatter their crystals in 
the clouds, the one to prevent hail- 
storms from damaging crops, the other 
to induce rain to augment water sup- 
plies and irrigate crops. Invented by 
an Italian scientist, Angelo Patti, these 
two missiles are being used extensively 
throughout the farm areas of Italy and 
the Soviet Union. 

After all the talk of guiding H-bombs 


relief to think of a rocket as a lot of 
toys or a missile as submissive—wa- 
tered down, that is, and, therefore, 
more beneficial, of course! 


Crane Co., Chicago valve manufac- 
turer, has purchased Chapman Valve 
Mfg. Co., Indian Orchard (Spring- 
field), Mass. Chapman will continue 
under its present name and manage- 
ment as a wholly owned subsidiary of 
Crane. 


A. V. DeLaporte, director, Div. of 
Labs. & Research, Ontario Water Re- 
sources Commission, has retired after 
48 years of service with the provincial 
government. Most recently he has 
been active in helping to plan the com- 
mission’s new laboratory and research 


into other people’s backyards, it’s a center at Toronto. 


(Continued on page 50 P&R) 


WITH 


N-Sol COAGULANT AID 


LOW, LOW TURBIDITY 


"HIGH, HIGH CAPACITY 


Big, heavy floc formed with N-Sol (activated 

silica) enmeshes suspended solids. Floc settles 

rapidly removing more impurities. Results . . . 

¢ Decreased turbidity at maximum rate of 
capacity; e.g., figures cut by “4 to W%. 

¢ Increased filter capacity; longer runs, e.g., 
from 16 to 32 hours. 

Can N-Sol help your problem? Samples and 

directions for jar test on request. 

ve ared in your plant with N sodium silicate 

a reacting chemical. No charge for license 
pater * our N-Sol Process Patents. 


PHILADELPHIA QUARTZ CO. 
1142 Public Ledger Bidg., Philadelphia 6, Pa. 


N-Sol produces acite, clear water | 


PQ SOLUBLE SILICATES 


Associates: Philadelphia Quartz Co. of Calif. Berkeley & Los 
Angeles, Calif.; Tacoma, Wash.; National Silicates Limited, 
Trademarks Reg. U.S. Pat. Off. | Toronto & Valleyfield, Canada 


PQ Plants: Anderson, ind.; Baltimore, Md.; Buffalo, N.Y.; Chester, Pa.; Jeffersonville, ind. ; Kansas City, Kan.; Rahway, N.J.; St. Louis, Mo.; Utica, 
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MORE THAN 2,000 
PRESTRESSED 
CONCRETE 

WATER | 

TANKS IN 

SERVICE 


4 


In the Pp of residential and in- 
dustrial water supply facilities today, no 
other type of tank offers so many advan- 
tages as does the Prestressed Concrete 
Tank. Modern in engineering and design, 
proven in service, lowest in cost... pre- 
stressed concrete should be considered in 
any tank planning. 


Check these advantages: 


Minimum maintenance 


® Satisfied owners 

® 75% of construction cost spent 
locally 

@ Lowest overall cost 

® Longest service life of any tank 


Send for Bulletin T-22 


THE PRELOAD COMPANY, INC. 
211 East 37th Street 
mance mane New York 16, New York 


PRELOAD CONCRETE HERRICK IRON WORKS 
STRUCTURES INC. 28400 Clawiter Road 

837 Old Country Road Hoyword, California 
Westbury, Long Island, New York Phone: Lucerne 1-4451 
Phone: E0gewood 3-4040 

THE PRELOAD 

COMPANY, INC. 

351 Jefferson 

Dallas, Texas 

Phone: WHitehall 1-5707 


THE CANADA GUNITE COMPANY, LTD. 
7325 Decarie Bivd. + 
Montreal 16, 
2,000,000 gallon tank, 
Tyler, Texas 
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W. Victor Weir, President of St. 
Louis County Water Co. and former 
President of AWWA, was shot to 
death in his office on Nov. 19. His 
assailant was a restaurant operator who 
had purchased the water company’s old 
office building and faced foreclosure 
because he was behind in his payments. 
During an interview at which Frank 
E. Dolson, vice-president of the com- 
pany, was present, the assailant sud- 
denly rose to his feet, drew a revolver 
from his belt, and shot Weir five times 
at point-blank range; he then turned 
the pistol on himself and put the sixth 
bullet through his own chest. Weir 
died at the hospital half an hour later. 
The assailant, who was not seriously 
hurt, has been indicted on a homicide 
charge. 


Memorial services tor Weir ax Sis 
alma mater, Washington University in 
St. Louis, were attended by approxi 
mately 1,000 friends and associates cn 
Nov. 21. Former AWWA Secretary 
Harry E. Jordan represented the As- 
sociation. 

An Honorary Member, as well as a 
Life Member, of AWWA, Weir had 
long been active in its affairs, having 
served as director, vice-president, and 
president. He was a recipient of the 
Diven Medal, the Goodell Prize, and 
the Fuller Award. One of the most 
effective personalities in the public wa- 
ter supply field, his talents both as 
engineer and administrator were widely 
recognized. His untimely death at the 
age of 57 comes as a painful shock to 
all who knew him or his accomplish- 
ments. 


(Continued on page 52 P&R) 


ELECTRIC 


KLETT SUMMERSON 
PHOTOMETER 


Adaptable for Use in Water 


Analysis 


Can be used for any de- 
termination in which color 
or turbidity can be devel- 
oped in proportion to sub- 
stance to be determined 


7 KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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When it comes to 


ALUM 


liquid or dry 


Come 
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DENVER, COLO. 
DETROIT, MICH. 
E. ST. LOUIS, ILL. 
HOPEWELL, VA. 
JACKSONVILLE, FLA. 
JOHNSONBURG, PA. 
KALAMAZOO, MICH. 
KENNEWICK, WASH. 
MACON, GA. 
MARCUS HOOK, PA. 
MENASHA, WIS. 
MIDDLETOWN, O. 
MONROE, LA. 
NEW ORLEANS, LA. 
PINE BLUFF, ARK. 
PORT ST. JOE, FLA. 
SAN FRANCISCO 
(PORT CHICAGO), CALIF, 
SAVANNAH, GA. 
TACOMA, WASH. 
VANCOUVER, WASH. 
WISCONSIN RAPIDS, WIS. 


.+. and soon 
EL SEGUNDO, CALIF. 


ATLANTA, GA. 
CHILLICOTHE, O. 
CLEVELAND, O. 


GENERAL CHEMICAL 


As one of America’s primary producers of aluminum sulfate, General Chemical 
has established a network of strategically located plants from coast to coast. 
Those listed above can provide you with a close, convenient source of supply. 
These modern plants are located in the heart of active consuming areas. They 
facilitate service to you. They save transportation costs. In addition, our chain 
of warehouses across the country makes stocks of dry aluminum sulfate readily 
available everywhere. Write or phone today for further information on how these 


facilities can be put to work for you. 


Basic to 
America’s Progress 


GENERAL CHEMICAL DIVISION 
40 Rector Street, New York 6, N.Y. 
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Wallace T. Miller, research engi- 
neer for Cast Iron Pipe Research As- 
sociation, has been appointed its assist- 
ant managing director. As aid to 
Managing Director Thomas F. Wolfe, 
Miller has been active in supervising 
CIPRA’s campaign for public support 
of water facilities improvement. For- 
merly with New York Water Service 
Corp. and the Ossining, N.Y., water 
department, Miller came to CIPRA in 
1954. Prior to that he had served as 
chairman of the New York Section of 
AWWA, as well as director. He is 
a recipient of the Fuller Award. 


Pittsburgh-Des Moines Steel Co. 
and Hammond Iron Works, of War- 


ren, Pa., have announced a merger. 
The combined company, operating un- 
der the Pittsburgh name, will specialize 
in metal fabrication and construction 
and will continue to manufacture 
Hammond products. Pittsburgh-Des 
Moines will now have twelve plants. 


Coagulation—that is, the act of 
uniting into a coherent mass—is a pro- 
cedure we have long wanted to see ap- 
plied to the world as a whole. Thus, 
we are happy to report that AWWA 
has taken a first small step in that di- 
rection with the appointment of W. G. 
Woxholt, chief chemist of the Rand, 
South Africa, Water Board, to its Ad- 
visory Committee on Research on 
Water Coagulation. Mr. Woxholt, 
who has a staff of twelve chemists in 
his lab and responsibility for filtration 
plants serving a territory of 4,250 
sq mi, has for some years been experi- 
menting with the newer concepts of 
coagulation (see the July 1959 Jour- 
NAL, p. 885). His appointment makes 
him, as far as we have been able to 
determine, the first non-North Ameri- 
can to serve on an AWWA committee. 
Comes the coagulum, we hope! 


Willard F. Rockwell, chairman of 
the board of Rockwell Mfg. Co., has 
received a Freedoms’ Foundation 
“Honor Certificate Award’ for his 
speeches and writings in the field of 
economic education. 


William D. Holmes, assistant man- 
ager and treasurer of Kankakee (lIIl.) 
Water Co. since 1956, has been named 
vice-president and general manager of 
the firm. He succeeds Lynn O. Minor. 


(C ontinued on page 96 P&R) 
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BIG FIVE /N PUBLIC WORKS 


PALMER 
SURFACE WASH 
SYSTEMS 


HAPMAN 
TUBULAR CONVEYORS 


CORPORATION 
BALTIMORE 


WALKING BEAM 
FLOCCULATION 
EQUIPMENT 


ROTARY 
SLUDGE DRYING 


LEOPOLD FILTER BOTTOMS 
STUART CORPORATION © 516 N. CHARLES STREET, BALTIMORE 1, MD. 
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COMPOUND METERS 


"ALL BRONZE CASE 2” to 6” INCLUSIVE 
course they are the 
by experienced 
water works officials 
in all fifty 
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Boe HERSEY MANUFACTURING COMPANY 
‘BRANCH OFFICES: YORK — PORTLAND. ORE. — PHILADELPHIA — ATLANTA 
DALLAS — CHICAGO — SAN FRANCISCO) — LOS-ANGELES 
CAN'T BUY A BETTER WATER METER THAN HERSEY 


PROFESSIONAL SERVICES 


Professional Seruices 


ALBRIGHT & FRIEL, INC. 


Consulting Engineers 


Water, Sewage, Industrial Wastes and Incineration 
Problems 
City Planning, Highways, Bridges and Airports 
Dams, Flood Control, Industrial Buildings 
Investigations, Reports, Appraisals and Rates 


Three Penn Center Plaza Philadelphia 2, Pa. 


BLACK AND ASSOCIATES, INC. 
BLACK LABORATORIES, INC. 


Engineers and Chemists 


Water, Sewerage, Hydrology, Waste Treatment 
Complete Laboratory Services 


700 S. EB. 3rd St. Gainesville, Fla. 


ALVORD, BURDICK & 
HOWSON 
Engineers 
Water Works, Water Purification, Flood 
Relief, Sewage Disposal 
Drainage, Appraisals, Power 
Generation 


20 North Wacker Drive Chicago 6 


CLINTON BOGERT ENGINEERS 


Consultants 
Curnton L. Boaert Ivan L. Bocert 
Donavp M. Dirmars Ropert A. Lincotn 
Cuaries A. Manoanaro Martin 
Water & Sewage Works 
Drainage Flood Control 
Highways and Bridges Airfields 


145 Bast 32nd Street, New York 16, N. Y. 


Incinerators 


AWWA STANDARDS 


for Water Works Materials 
Compiled, approved and published by 


your Association to meet your needs. 
Send for list of publications. 


American Water Works Association, Inc. 
2 Park Avenue New York 16, N.Y. 


Bowe, Albertson & Associates 


Engineers 


Water and Sewa, 
Industrial 


Valuations 
Laboratory Service 


75 West Street 1000 Farmington Ave. 
New York 6, N.Y. West Hartford 7, Conn. 


AYRES, LEWIS, NORRIS & MAY 


Consulting Engineers 
Louis E. Arres Rosert Norris 
Grorce E. Lewis Donavp C. Mar 
Sruart B. Maynarp Homer J. Harwarp 


Waterworks, Sewerage, Electric Power 
500 Wolverine Building, Ann Arbor, Michigan 


Brockway, Weber & Brockway 


Incorporated 
George S. Brockway Roy E. Weber 
George 


Charles A. Anderson 


Ben E. Whittington 
Ernest L. Greene 


H. L. Fitzgerald 
Robert 


Civil, Structural, Sanitary, 
Municipal, Electrical, Land i 


West Palm Beach, Florida Ft. Pierce, Florida 


BLACK & VEATCH 


Consulting Engineers 
1500 Meadow Lake Parkway, 
Kansas City 14, Missouri 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


BROWN AND CALDWELL 
Civil and Chemical Engineers 
Water—Sewage—Industrial Waste 
Consultation— Design—Operation 

Chemical and Bacteriological Laboratories 


66 Mint Street San Francisco 3 
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BUCK, SEIFERT AND JOST 
Consulting Engineers 
Water Suppty—Sewace Disposat— 
Hyprav.ic 
Reports, Investigati Valuati Rates, 
Design, Construction, Operation, Ma 
ment, Chemical and Biological Laboratori 


112 E. 19th St., New York 3, N. Y. 


Professional 


Senuices 


BURGESS & NIPLE 


Consulting Engineers 
(Established 1908) 

Water Supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 
Laboratory Municipal engineering 
Supervision 


2015 W. Fifth Ave. Columbus 12, Ohio 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Power Plants—Incineration—Gas Systems 
Valuations— Rates— Management 
Laboratory—City Planning 


601 Suismon Street 
Pittsburgh 12, Penna. 


BURNS & McDONNELL 


Engineers—Architects—Consultants 


4600 E. 63rd St. Trafficway 
Kansas City 41, Missouri 


CHAS. W. COLE & SON 


Engineers and Architects 


3600 E. Jefferson Bivd. 
South Bend, Indiana 


2112 W. Jefferson St. 
Joliet, Illinois 


JAMES M. CAIRD 
Established 1898 
C. E. Currron, H. A. Bennerr 
Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 


Cannon Bidg. Troy, N. Y. 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply—Sewerage 

Flood Control & Drainage—Bridges 
Ornamental! Street Lighting— Paving 
Light & Power Plants—Appraisals 


360 E. Grand Ave. Chicago 11 


CAMP, DRESSER & McKEE 
Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 


Investigations, Reports, Design 
Supervision, Research, Development 


6 Beacon St. Boston 8, Mass. 


DAY & ZIMMERMANN, INC. 
Consulting Engineers 


Valuations 
Feasibility Studies & Reports 
Rate Cases & Financiai Studies 
Supervisory Consulting Service 


1700 Sansom St. Philadelphia 3, Pa. 


CAPITOL ENGINEERING CORP. 


Consulting Engineers 


WATER WORKS—SEWAGE DISPOSAL— 
AIRPORTS — DAMS — BRIDGES— ROADS 
AND STREETS 
Investigations, Reports, Appraisals, Rates, 
Survey and Design, Construction Supervision 


Dillsburg, Pa. 
Rochester, N. Y. Washington, D.C. 


Fay, Spofford & Thorndike, Inc. 
Engineers 

Water Supply and Distribution — Drainage 

Sewerage and Sewage Treatment—Incinerators 

Airports — Bridges — Express Highways 


Investigations Reports Valuations 
igns Supervision of Construction 


11 Beacon St., Boston 8, Massachusetts 
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Professional Seruices 


FINKBEINER, PETTIS & STROUT 
Consulting Engineers 


Water Supply, Water Treatment, 
Sewerage, Sewage Treatment, 


Bridges, Highways & Expressways 


2130 Madison Avenue 


Toledo 2, Ohio 


14 EB. Jackson Blvd., Chicago 4 


Engineers 


Refuse Disposal 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 


GREELEY AND HANSEN 


FREESE, NICHOLS & ENDRESS 


Consulting Engineers 


GROUND WATER ASSOCIATES 


Consulting Hydrologists and Engineers 


{ Investigations, Reports and Recommendations 


on Underground Water Supplies. Preparation 


of Plans and Specifications. 


Box 480 


Norman, Oklahoma 


JEfferson 6-0494 


FROMHERZ ENGINEERS 


Structural—Civil— Municipal 
Four Generations Since 1867 


Water Supply ; Sewerage ; Structures ; 


Drainage ; Foundations 


Highways & Streets 


Investigations ; Reports; Plans and 
Specifications ; Supervision 


New Orleans 


WILLIAM F. GUYTON 
& ASSOCIATES 


Consulting Ground-Water Hydrologists 


307 W. 12th St. 
Austin 1, Texas 
Phone: GR-7-7165 


Underground Water Supplies 
Investigations, Reports, Advice 


GANNETT FLEMING | 
CORDDRY & CARPENTER, Inc. 


-—Airports—Bridges— 


Engineers 


Water Works—Sewerage 
Industrial Wastes—Garba, 


jisposal 


iood Control 


Town Planning—Appraisals 
Investigations & Reports 


HASKINS, RIDDLE & 


SHARP 


Cc lting 


s 


Water—Sewage & Industrial Wastes— 


ydraulics 


Reports, Design, Supervision of Construction, 
Appraisals, Valuations, Rate Studies 


| 1009 Baltimore Avenue Kansas City 5, Mo. 
GET your copy Now! | HAVENS & EMERSON 


A list of AWWA books, manuals, standards, 
and other publications may be had for the 


asking. 


2 Park Avenue New York 16, N.Y. 


Is your library complete? 


J 
E. 8S. Orpway 
A. M. Mock 
F. C. 


F. 8. PaLtocsay 
G. H. ABPLANALP 
8. H. Surron 
Consultant 


Consulting Engineers 


Water, Sewage, Gar' 


e, Industrial 


Wastes, Valuations— Laboratories 


CLEVELAND. 14 


Woolworth Bidg. 
NEW YORK 


H bis 
a 
* 407 Danciger Building 
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HAZEN AND SAWYER 


Engineers 
Richard Hazen Alfred W. Sawyer 
H. E. Hudson, Jr. 
Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 


360 Lexington Ave. New York 17, N.Y. 


THE JENNINGS-LAWRENCE CO. 
Civil & Municipal Engineers 
Consultants 
Water Supply, Treat t & Distrib 

Sewers & Sewage Treatment 
Reports— Design—Construction 


1392 King Avenue Columbus 12, Ohio 


Consulting Engineer 


Water Supply and Sanitation 


330 Winthrop St. 
210-07—29th Ave. 


Westbury, New York 
Bayside, New York 


ANGUS D. HENDERSON 


JONES, HENRY & 
WILLIAMS 
Consulting Sanitary Engineers 
Water Works 


Sewerage & Treatment 
Waste Disposal 


2000 West Central Avenue Toledo 6, Ohio 


H. G. Holzmacher & Associates 


Consulting Engineers 
H. G. HotzMacuer 
R. G. HotzMacHER 8. C. McLenpon 
Municipal Engineering 
Wester Supply & Treatment 
Sewerage & Treatment 
Water Analysis Laboratory 


66 W. Marie Street, Hicksville, L. I., New York 


HARRY J. KEELING 
Consulting Engineer 
Electrical— Mechanical—Corrosion 
Investigations—Reports—Advisory Service 
Mobile radio communication systems ; 


Special mechanical design 
Soil corrosion, Electrolysis, 


roblems ; 


Cathodic protection 
of buried or submerged metal surfaces. 


1780 S. Robertson Blvd. Los Angeles 35, Calif, 


HORNER & SHIFRIN 


Consulting Engineers 

E. E. Bloss V. C. Lischer 

Airports, Sewerage & Drainage, Hydrology, 

Sewage & Industrial Waste Treatment, 

Water Supply & Treatment, Paving, Struc- 
tures, Industry Engineering Services 


1221 Locust Street St. Louis 3, Mo. 


KENNEDY ENGINEERS 


R. Kennepy Rosert M. Kennepy 


Investigation— Design 
Water Supply Water Purification 
Sewage and Waste Treatment 
Water Reclamation 


ROBERT W. HUNT CO. 


Inspection Engineers 
(Established 1888) 
Inspection and Test at Point 


of Origin of Pumps, Tanks, 
Conduit, Pipe and Accessories 


810 S. Clinton St. 
Chicago 7, Ill. 
and Principal Mfg. Centers 


Consulting Engineer 
Water Works 
Sewerage & Treatment 


153 University Avenue 
Palo Alto. California 


4 — = 
| 
Profes hional Seruices | 
4 
j 
; 4 604 Mission St., San Francisco 5 
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DEAN S. KINGMAN 
| 


58 P&R 


PROFESSIONAL SERVICES 


Professional Services 


MORRIS KNOWLES INC. 
Engineers 


Water Supply and Purification, 

Sewerage and Sewage Disposal, 

Industrial Wastes, Valuations, 
Laboratory, City Planning 


Park Building Pittsburgh 22, Pa. 


JOHN F. MANN, JR. 
AND ASSOCIATES 


Consulting Groundwater Geologists 


Investigations, Reports, Advice 
on Underground Water Supplies 


945 Reposado Drive La Habra, Calif. 


KOEBIG & KOEBIG 
Consulting Engineers Since 1910 


Investigations, Reports, Designs 
Water Supply & Water Treatment 
Sewerage & Sewage Treatment 
Municipal Engineering 


3242 W. Eighth St. Los Angeles 5, Calif. 


METCALF & EDDY 
Engineers 


Water, Sewage, Drainage, Refuse 
and Industrial Wastes Problems 
Airports 


R. E. LAYTON & ASSOCIATES 


Consulting Engineers 


Water Supply—Water Purification & 
istribution 
Waste Water Disposal 
Water Power—Hydraulic Structures 
Small Craft Harbors 
Investigations—Reports—Design 
Construction Plans & Specifications 


655 West Avenue 135th 
San Leandro, California 


JAMES M. MONTGOMERY 


Consulting Engineer 
Water Supply—Water Purification 
Sewerage—Sewage arid Waste Treatment 
Flood Control— Drainage 
Valuations—Rates 
Investigations— Design—Operation 


535 E. Walnut St. Pasadena, Calif. 


LEGGETTE, BRASHEARS 
& GRAHAM 
Consulting Ground Water Geologists 


Salt Water Problems 
Investigations 
Reports 


New York 17, N. Y. 


Water Supply 
Dewatering 
Recharging 


551 Fifth Avenue 


Nussbaumer, Clarke & Velzy, Inc. 


Consulting Engineers 


Sewage Treatment—Water Supply 
Incineration— Drainage 
Industrial Waste Treatment 
Appraisals 


327 Franklin St., Buffalo, N. Y. 
500 Fifth Ave., New York 36, N. Y. 


Look to the Journal 
Advertising Pages 
for guidance when you require professional serv- 


ices or water works products. A ‘Buyers’ 
Guide" appears in the final pages of this issue. 


American Water Works Association, Inc. 
2 Park Avenue New York 16, N. Y. 


PARSONS, BRINCKERHOFF, 
HALL & MACDONALD 
Civil and Sanitary Engineers 


Water, Sewage, Drainage and 
Industrial Waste Problems. 


Structures — Power — Transportation 
165 Broadway New York 6, N.Y. 
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Professional Services 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Ma Ernest W. 
Rozsert D. A. ARENANDER 
Ma Prante, Jr. 


Investigations, Reports, Plans 
eat of Construction and Operations 
Appraisals and Rates 


25 W. 43rd Se. New York 36, N. Y 


RIPPLE & HOWE, INC. 
Consulting Engineers 
V. A. Vaszen B. V. Hows 
Appraisals— Reports 
Water Works Systems, Filtration and Softening 
, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Gowage Treatment Plants, 
Refuse Disposal, Airports 


833—23rd St., Denver 5, Colo. 


THE PITOMETER 
ASSOCIATES, INC. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement & Special 
Hydraulic Investigations 


50 Church Street New York 


ROBERT AND COMPANY 
ASSOCIATES 
Engineering Division 
Power Plants Water Sewage Plants 
rts Industrial Plants 


Airpo' 
Docks and Terminal Facilities 
Reports Investigations 


96 Poplar Street, Atlanta, Georgia 


LEE T. PURCELL 
Consulting Engineer 


Water Supply & Purification ; Sewerage & Sew- 
age 4 Industrial Wastes; Investigations 
Design ; Supervision 
truction & Operation 


Analytical Laboratories 
36 De Grasse St. Paterson 1, N. J. 


RUSSELL & AXON 
Consulting Engineers 
Civil—Sanitary—Structural 


Industrial—Electrical 
Rate Investigations 


408 Olive St., St. Louis 2, Mo. 
Municipal Airport, Daytona Beach, Fla. 


RADER AND ASSOCIATES 
Engineers and Architects 
Water Supply, Treatment and Distribution 
Sewers and Sewage Treatment 
Investigations, Reports, Plans 
Supervision of Construction and Operations 
Aerial Photography, Photogrammetry 


The First National Miami 32, 
1025 Connecticut Ave. N. W. 
Washington 


J. HOMER SANFORD 
Consulting Engineer—Hydrologist 
39 Years of Groundwater Investigation 
Groundwater Development, Recharge, 
Dewatering and Salt Intrusion 
Analysis of Available Supply and Safe Yield 
Litigation Reports and Testimony 


1143 B. Jersey Street Elizabeth 4, N. J. 


THOMAS M, RIDDICK 


& ASSOCIATES 
Consulting Engineers and Chemists 


Municipal and Industrial Water Purification, 
Treatment, Plant Supervision, 
ndustrial Waste Treatment, 
Laboratories for Chemical and Bacteriological 
Analyses 


369 B. 149th Se. New York 55, N.Y. 
MOn 35-2424 


SERVIS, VAN DOREN & HAZARD 


Engineers—-Architects 


InvesTIGaTIONS - Design - SUPERVISION OF 
ConsTRucTION APPRAISALS 
Water - Sewage - Streets - Expressways - High- 
ways - Bridges - Foundations - Airports - Fi 
Gaee Drainage - Aerial Surveys - Site Plan- 
- Urban Subdivisions - Industrial Facilities 
Electrical - Mechanical 


2910 Topeka Bivd. Topeka, Kansas 
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J. E. SIRRINE COMPANY | 
Lay incers 
Since 1902 
GREENVILLE, SOUTH CAROLINA 
Design, Reports, Consultations 


Water Supply and Treatment 
Sewage and Industrial Waste Treatment 
Stream Pollution Surveys 
} 
SMITH AND GILLESPIE 


Consulting Engineers 


MUNICIPAL UTILITIES 
AND PUBLIC WORKS 


Complete E 


agi ing Services 


JACKSONVILLE, FLORIDA 


R. KENNETH WEEKS 
ENGINEERS 
Designers . Consultants 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Investigations and Reports 
Supervision of Construction 
Streets and Highways 


6165 E. Sewells Point Road, Norfolk 13, Va. 


ROY F. WESTON, INC. 
Engineers—Biologists—Chemists 
Water—Sewage—lIndustrial Wastes 
Stream pollution —Air pollution 


Surveys —Research— Development— Process 
Engineering — Plans and Specifications — 
peration Supervision—Analyses— 
Evaluations and Reports 


Newtown Square, Pa. 


STANLEY ENGINEERING 


COMPANY 
Consulting Engineers 


208 S. LaSalle St. 
Chicago 4, Ill. 


| 


ALDEN E. STILSON & ASSOCIATES 
(Limited) 
Consulting Engineers 
Water Supply—Sewerage— Waste Disposal 
Bridges—Highways—Industrial Buildings 
Studies—Surveys— Reports 


75 Public Square 


| 14 Beacon Street 


WESTON & SAMPSON 
Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Wastes Treatment. 
Reports, Designs, Supervision of Construction 
and Operation; Valuations. 
Chemical and Bacteriological Analyses 


WHITMAN & HOWARD 


Engineers 
(Est. 1869) 


Investigations, Designs, Estimates, 
Reports, Supervision, Valuations, 
etc., in all Water Works and Sewerage 
Problems 


89 Broad St. Boston, Mass. 


WATER SERVICE 
LABORATORIES, INC. 


Chemical Engineers 


Specialists in Water Treatment 
Consulting and Technical Services 


Main Office: 615 W. 131 St., N. Y. 27, N. Y. 
Offices also in: Phila., Wash., & Richmond 


J. 8. Watkins G, R. Watkins 
Consulting Engineers 


Municipal and Industrial Engineering, Water 
Supply and Purification, Sewerage — Sewage 
Treatment, Highways and Structures, Reports, 
Investigations and Rate Structures. 


446 East High Street Lexington, Kentucky 
es 

5402 Preston Highway, Louisville 

107 Hale Charleston, 


Bi 
igh 13, Kentucky 
Street, W. Va. 


J. STEPHEN WATKINS 


WHITMAN, REQUARDT 
& ASSOCIATES 
Engineers Consultants 
Civil—Sanitary—Structural 
Mechanical—Electrical 


Reports, Plans 
Supervision, Appraisals 


1304 St. Paul St. Baltimore 2, Md. 


WILSEY & HAM 
Engineers 
Investigation and Design 
Water Supply, Treatment and Distribution 


Sewage Treatment and Disposal 
Airports, Municipal Works and City Planning 


111 Rollins Road 800 W. Colorado Bivd. 
Millbrae, California Los Angeles 41, Calif. 
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AT ELEVEN PLANTS ACROSS THE COUNTRY, 
Jones receives tank cars of Chlorine, repackages it in cylin- 
ders and 1-ton tanks, makes quick deliveries to users in area. 


ONE convenient source for 
all your chlorine needs 


Get chlorine products any way you want 
them, in any amount you need, from just 
one dependable source—Jones Chemicals. 

It eliminates hop-scotch buying of 
liquid chlorine, calcium hypochlorite, or 
sodium hypochlorite, and enables you to 
plan your needs and deliveries . . . avoid 
excess storage. Kleven Jones plants, strategi- ewe CALORIE 
cally located across the U.S., stand ready 
to deliver chlorine products when you need 

m. 

Get chlorine in any amount—from 16-lb. 
cylinders to 1-ton tanks. Jones packages 
high-purity chlorine in less than carload 
lots—then lets you pick the size and type 
of container you need. 

Our trained technical staff will be glad 
to help you with your chlorine problems. 
Write for information and prices, or con- 
tact the Jones plant nearest you. 


John Wiley 
JONES CHEMICALS, INC. 


“A good name in chemicals” 


Beech Grove, Ind. Charlotte,N.C. Jacksonville, Fla. St. Petersburg, Fla. 
Caledonia, N. Y. Erie, Pa. North Miami, Fla. Torrance, Calif. 
Hudson, Wis. Wyandotte, Mich. Warwick, N. Y. 


Pick Your Own Chlorine 
Product and Container 
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Index of Abstracts 


Vol. 51, No. 12 


Page numbers refer to P&R section of Journal. Letters immediately preceding 
page numbers refer to month of issue, using following key: Ja—January; F— 
February; Mr—March; Ap—April; My—May; Je—June; Jl—July; Au— 
August; S—September ; Oc—October; N—November. All subjects and page 
numbers in boldface type indicate first pages of topic sections. 


Acids; determination of, F 62, Ap 88 
Aeration; studies of, Je 85 
Alcohol ; cetyl; use of, for evaporation reduc- 
tion, N 92 
Alaska; Anchorage; pollution control at, Je 
98 
Algae; control of, S 70 
growth of, to prevent pollution, Je 85 
studies of, Ja 72 
in polluted water, Au 78 
Algeria; pollution control in, Je 88 
Aluminum; alloys of, for handling distilled 
water, S 74 
Ammonia; bacterial oxidation of, J1 66 
determination of, in industrial water, Mr 70 
use of, in feedwater treatment, S 94 
Apparatus; sampling ; types of, F 84 
Aquatic Organisms, Mr 74, Jl 72, Au 76 
relation of, to technical content, Ap 62 
Argentina; Rio Dulce; supply conditions of, 
Ja 64 
Tafi Viejo; sanitary facilities at, N 80 
Ashes ; activated ; use of in pollution control, 
Je 88 
Austria; analysis of mineral waters in, Ap 72 
supply planning in, Ja 62 
Vienna; water supply at, N 80 


Bacteria; ammonifying; studies on, My 62 
anaerobic; presence of, Je 86 
coliform; content of, in swimming pools, 
My 90 
determination of, My 62, My 74 
effects of, My 62 
presence of, in river water, S 70 
studies of, in sea water, My 64, My 72 
use of EDTA in examination of, F 74 
control of, S 70 
dysentery ; detection of, My 64 
effects of, on BOD, My 66 
enteric; effects of chlorine on, Au 74 
iron; studies of, My 64 
isolation of, with chloroform, F 68 
marine ; studies on, Mr 76 
removal of, by flocculation, My 64 


(Continued on page 64 P&R) 


Bacteria (contd.); resistance of synthetic 
materials to, N 76 
Salmonella; isolation of, S 70 
spectrophotometric identification of, My 76 
Streptococci; tests for, to indicate pollu- 
tion, Jl 88 
studies of, in polluted water, Au 78 
transporting specimens of, F 88 
tubercle; studies of, Je 86 
typhoid; identification of, My 68 
Bacteriology, My 62, Jl 66, S 70 
Barium; determination of, in sea water, Mr 
82 
Belgian Congo; wells in, Ja 80 
Belgium; chemical analysis of water in, Ap 


diatomaceous-earth filtration in, N 70 
distribution systems in, N 82 
fluoride concentrations in, Oc 94 
ground water resources in, N 96 
water supplies in, S 96 
Bile salts; substitute for, in culture media, 
S 70 


Boilers; corrosion of, by saline water, N 78, 


Boilers and Feedwater, S 80 
Boron; content of, in Saale River (Ger- 
many); S 108 
determination of, Ap 62 
British Columbia; analysis of water in estu- 
aries of, Ap 70, Ap 78 
aquatic organisms in lakes of, Mr 86 
Bromine; polarographic determination of, Ap 


Bulgaria; radioactivity of mineral springs in, 
My 88 
water resources in, N 96 


Cadmium; study on effects of, Au 66 
Calcium; see also Hardness 
colorimetric determination of, F 66 
determination of, Ap 62, Ap 64 
in presence of magnesium, Au 86 
EDTA titration of, F 66 
photometric determination of, F 66, Ap 88, 
Ap 96 
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Atlanta, Georgia: This 8200’ extension of the existing 
water supply main system was laid by Arthur Pew Con- 
struction Co. of Atlanta. The line is Dresser-Coupled 


throughout. 


Expansion’s no problem 


with Dresser-Coupled Pipelines 


It’s easy to install a Dresser-Coupled 
steel waterline. There’s no need for 
expensive, specialized equipment and 
labor; and installation is so rapid that 
the line is often fully laid immediately 
behind the trencher. Ordinary labor 
can make permanent, bottle-tight 
joints in a matter of two man-minutes 
per bolt. The joints will last the life of 
the line. 

And Dresser® Couplings protect 
the line, too. These non-rigid couplings 
absorb vibration, stresses of expansion 
and contraction, shocks and pressures 


Two man-minutes per 
bolt make every Dresser 
Coupling a permanent, 
bottle-tight joint. 


of shifting or settling earth. They 
allow up to 4° of pipe deflection at 
every joint, and joints are made 
with plain end pipe. Why not figure 
your next water line with Dresser 
Couplings? You can figure your costs 
accurately . . . and consistently lower! 


Bradford, Pennsylvania 


Chicago * Houston + New York 
S. San Francisco + Toronto & Caigary 


DRESSER 
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(Continued from page 62 P&R) 


California; “Coalinga; demineralization at, 
Oc 82 
San Gabriel River; ecological study of, 
jl 72 
watershed management in, N 88 
Canada; see also entries under specific prov- 
inces 
water supply, for rural schools in, S 72 
Canicola fever; studies of, My 68, My 72 
Carbon; activated; treatment with, Je 100 
Carbon dioxide; determination of, Ap 64 
effects of, Ap 62 
on fish, Au 76 
quantitative determination of, F 66 
Cations; radioactive; tests of movement of, 
Au 96 
toxicity of, to aquatic organisms, Au 76 
Cement ; corrosion of, by waters, N 72 
Cerimetry ; water analysis by, F 68 
Cesium; radioactive; determination of, F 62 
spectrochemical determination of, Ap 92 
Chemical Analysis, Ap 62, Jl 70, Au 82 
Chloride; determination of, Au 92 
Chlorination; temporary method of, for farm, 
Au 72 
Chlorine; action of, on bacteria, My 68, Je 
82, Au 70 
on enteric bacteria, Au 74 
influence of, on adenovirus, Je 78 
residual ; determination of, Ap 88 
testing for, with neutral red, F 68 
Chlorine dioxide; treatment with, Ja 70 
Climate; relation of, to fluid intake, Oc 90 
Cobalt ; determination of, Ap 64 
Coliform bacteria; ‘see Bacteria 
Conservation; water; problems of, in Great 
Britain, N 84, N 94 
worldwide problems of, N 94 
Cooling systems; protection of, against cor- 
rosion, Mr 72 
Cooling towers; Gulf Coast; treatment of 
water for, Mr 70 
Cooling water; recirculation of, Mr 70 
Copper ; bactericidal action of, My 76 
determination of, F 68 
microdeterminations of, F 70 
spectrophotometric determination of, F 68 
Corrosion, N 72 
Cyanide ; photometric titration of, F 70 
Cyclohexylamine; use of, in treatment, S 80 
Cyprus ; hydrology of, N 92 
Czechoslovakia; geochemical characteristics 
of waters in, Ap 66, Ap 68 


Defluoridation; experiments on, Oc 96 
Delaware River; studies of shrimp in, Mr 88 


Demineralization; see also Hardness; Ion 
exchangers; Softening 
electrodialytic; studies of, Oc 82 
methods of, for sea water, Oc 76 
Detergents ; ABS; spectrophotometric deter- 
mination of, F 66 
= quantitative determination of, F 
0 
synthetic; effects of, Je 88 
studies on, Je 90 
Diptera ; aquatic; indication of pollution with, 
Jl 68 
Disinfection, Je 78, Au 70 
problems of, in swimming pools, My 94 
Distillation ; solar; methods of, Oc 82 
Distribution Systems, S 72 
aquatic organisms in, Au 78 
Drinking fountains; potential infections from, 
Je 94, Au 62 
Drinking water; corrosive effects of, N 78 
influence of corrosion on, N 74 
quality of, Ap 64 
Droughts ; statistical theories on, N 84 


EDTA;; titrations with, F 66, F 68 
Egypt; Nile River; treatment of water from, 
Ja 64 

utilization of, N 82 
Engineers Joint Council; statement of, on 

water resources policy, N 84 
Escherichia coli; see Bacteria (coliform) 
Estuaries; biological processes in, Ap 64 

salinity in, F 84 
Evaporation; reservoir; reduction of, by use 
_ of cetyl alcohol, N 92 
studies on, Oc 78 


Fallout; long-range; effects of, on surface 
water, My 84, My 90 
Feedwater ; see also Boilers and Feedwater 
analysis of, F 84 
Filters; diatomaceous-earth; use of, N 70 
immedium; use of, N 70 
Filtration, N 70 
Fish; radioactive contamination of, My 76, 
My 78 
Flasks; shaken; experiments with, F 62 
Flocculation ; removal of viruses by, Je 82 
Floods ; statistical theories on, N 84 
storm water; prevention of, Je 102 
Florida; Volusia County; ground water re- 
sources in, Ja 76 
Flow; studies of, N 72 
Fluoridation, Oc 82 
Fluoride; determination of, in ground water, 
Au 92 


(Continued on page 66 P&R) 
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FLUIDICS 


is a Pfaudler Permutit program providing the know- 


how, 


the equipment, and the experience for solving 


problems involving fluids 


FLUIDICS covers such 
varied phases of fluid 
handling and control as: 


corrosioneering 
water treatment 
waste treatment 
fluid analysis 
agitation 
blending 
metering 
valving 
flow rate control 
piping 
storing 
heat transfer 
pumping 
Whenever you have a 
fluid-handling problem, 
put the Pfaudler Per- 


mutit FLUIDICS pro- 
gram to work. 


Automatic valveless filters, like this 
tandem setup photographed dur- 
ing its installation at an Eastern 
municipality, are now in service. 


Permutit valveless filter, municipal design 


FLUIDICS AT WORK 


The only filter 
that works by itself 


We sell most of our Permutit valveless filters simply 
by pointing out the things you don’t have to do and 
the things you don’t need once you install one: 
Manpower — None needed. No valves to operate, 
gauges to watch, pumps to start or stop, or decisions 
to be made. 

Valves — None. Entire operation is automatic and 
hydraulic. 

Pumps — None needed. All work done by atmos- 
pheric pressure. 

Rotary wash — None needed. Unit operates only to 
four- or five-foot head . . . schmutzdecke cannot 
become packed enough to need breaking up. 

Flow controller — No mechanical, pneumatic, or hy- 
draulic devices n . . . unit filters whatever 
volume you deliver. 

Maintenance — None, outside of normal, routine 
painting. No moving parts to wear out. 

The best part of our story is the fact that this 
filter costs less than conventional gravity filters, either 
manual or automatic. 

The basic laws of hydraulics behind this filter’s 
design show in the diagrams. If you’re rusty on your 
hydraulics, or are just plain interested, we invite you 
to write for our bulletin on valveless filters. 

Address yourself to our Permutit Division, Depart- 
ment JA-129, 50 West 44th Street, New York 36, 
New York. 


PFAUDLER PERMUTIT, INC. 


Specialists in FLUIDICS . . . the science of fluid processes 
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Fluoride (contd.); effects of ingestion of, 
Oc 84, Oc 86, Oc 96 
microdetermination of, F 76 
presence of, in hot springs, Ap 86 
studies on supply of, Oc 82, Oc 84 
variations in concentrations of, Oc 94 
Foreign Water Supplies, Ja 62, S 96, N 80 
see also entries under specific countries 
Forestation; effects of, on rainfall and run- 
off, N 8&8 
Formaldehyde; study of pollution by, Je 94 
France; Marseilles; water supply at, S 74 
pollution of surface and ground waters in, 
ji 92 
Toulouse; potable-water supply for, S 96 
French Equatorial Africa; Chad; water sup- 
ply in, N 96 
Freezing; use of, for saline water conversion, 
Oc 76 
Fungi; presence of, in polluted water, Je 94, 
Au 78 


Germany; analysis of surface waters in, Ja 

76, Ap 70, S 108 

Bavaria; mineral waters of, Ap 78 

infection of water supplies in, Je 102 

Kassel ; fluoridation in, Oc 90, Oc 94 

Ruhr area; flow conditions of, N 90 
reduction of pollution in, S 70 
stream studies in, Ja 66 

Saale River; boron content in, S 108 
lead and mercury in, Ap 96 

water supplies in, S 98, S 100, N 82 

Great Britain; Cheshire; analysis of waters 

at, Ap 70 

effects of fluorides in, Oc 88 

Liverpool ; additional supplies at, Ja 62 

river basin development in, S 102 

rural water supplies in, S 100 

saline water conversion in, Oc 78 

Shropshire; analysis of waters at, Ap 72 

Tees River Valley; industrial use of, Mr 
72 

water supply problems in, N 82, N 84, N 
94 


Weston-super-Mare; supplies for, Ja 66 

Worcester; supplies for, Ja 70 
Greenland; Thule; water supply at, S 104 
Ground Water, Jl 96 

artificial recharge of, N 88 

hydrologic effects of, N 94 

radioactivity of, My 84, My 90 


Hardness; see also Demineralization; Ion 
exchangers; Softening 
determination of, S 80 
EDTA determination of, Ap 88 
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(Continued from page 64 P&R) 


(Continued on page 68 P&R) 
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Health and Hygiene, Jl 98, Au 62 

Hepatitis ; infectious; studies of, My 76 

Humic acids; determination of, in feedwater, 
S 92 

Hungary; well supplies in, S 104 

Hydrogen sulfide; treatment of, with ac- 
tivated carbon, Je 100 

Hydrology, Conservation, and Irrigation, 
N 84 


Idaho; Owyhee County; ground water re- 
sources in, Ja 78 
India; Darjeeling; analysis of water at, dur- 
ing monsoon, Ap 98 
Malabar Coast; examination of inshore 
waters of, Ap 78, Ap 80 
Industrial wastes; see Wastes 
Industrial Water Use, Mr 70 
Infection; water supply; examples of, in 
Germany, Je 102 
Iodine; active; use of, in treatment, Je 84 
polarographic determination of, Ap 90 
Ion exchange; contributions of, to nuclear 
science, Au 96 
Ion exchangers; see also Demineralization; 
Hardness; Softening 
uses of, Oc 78 
for treatment of salt water, Oc 76 
_ to remove dissolved oxygen, F 74 
value of, in nuclear technology, Au 96 
Iowa; Des Moines; taste and odor control 
at, Ja 74 
Iraq; Baghdad; supply system at, Ja 62 
Ireland; Galway; analysis of rain water at, 
Ap 80 


Iron; availability of, for bacteria growth, Jl 


colorimetric determination of, F 76 
determination of, Ap 72 
in mineral waters, Ap 92 
removal of, N 70 
Italy ; Padua; water quality at, Ap 98 
Verona; analysis of water at, Ap 98 


Japan; canicola fever in, My 68 

composition of spring waters in, Ap 86, Ap 
100, Ap 102 

geochemical characteristics of water in, Ap 
66, Ap 100 

ground water supplies in, Jl 98 

quality of river water in, Ap 92 

radioactivity of mineral springs in, My 84, 
My 88 


Kenya; Lake Victoria; growth of phyto- 
plankton in, Mr 84 
Lamu; water supply for, S 104 
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Steel water pipe with smooth, 
spun lining of Bitumastic En- 
amel. Whitewash protects ends 
against exposure to sunlight. 


FLOW COEFFICIENT=155 


The ebony-like finish on the inside sur- 
face of the steel water pipe shown 
above is a typical spun lining of Bitu- 
mastic 70-B AWWA Enamel. This type 
of lining has been tested and proved to 
have the highest flow coefficient avail- 
able today. 

That’s one reason why steel pipe, 
lined with Bitumastic 70-B AWWA 
Enamel is such a good investment for 


water lines. Delivery stays high, too, 
year after year, since this enamel pro- 
vides the best protection against tuber- 
culation and incrustation known today. 

Investigate steel water pipe—tlined 
and coated with Bitumastic 70-B 
AWWA Enamel—for your next water- 
supply project. 

Koppers Company, Inc., Tar Prod- 
ucts Division, Pittsburgh 19, Pa. 


REG. PAT. OFF. 


70-B ENAMEL 
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Laboratory and Field Methods, F, 62, 
Ji 64, Au 86 

Latvia; nitrogen in lakes of, Mr 76 

Lead; determination of, Ap 74 

Legislation; control of pollution by, S 68 

Lime; treatment with, to reduce wastes pol- 
lution, Jl 94 

Louisiana; Baton Rouge; pollution control 
at, Je 98 


Magnesium; EDTA titration of, F 66 
Magnesium chloride; determination of, Ap 


Maine; spectrographic analysis of waters in, 
Ap 68 
Mains; aquatic organisms in, Mr 74, Mr 88, 
Au 72 
Manganese; availability of, 
growth, Jl 66 
colorimetric determination of, F 76 
Massachusetts; Great Pond; determination 
of phosphorus in, Ap 78 
Wakefield; diatomaceous-earth filtration 
at, N 70 
Methemoglobinemia; relation of, to nitrates, 
Au 62 
Michigan; Chippewa County; ground water 
resources in, Jl 96 
Detroit River; intakes on, S 74 
Mineral oils; contamination of water with, 
Ji 78 
Mineral water; bottled; maintaining quality 
of, Je 102 
Minnesota; analysis of waters of, Ap 88 
Montana; ground water resources in, Ja 78 
Morocco; supply system in, Ja 64 
Municipal supplies; sce specific states, prov- 
inces, and countries 


for bacteria 


Nebraska; ground water resources in, Ja 78 
Nerve gases; potential water contamination 
with, Je 84, 568 
Netherlands; ground water supplies in, S 104 
Rotterdam; water supply at, S 104 
salt removal in, N 82 
New England; pollution control in, Je 104 
New Jersey; Rahway; uniformity of fluoride 
levels at, Oc 82 
ew State; Lake Ontario; intakes on, 
2 
New York; pollution in harbor of, Jl 90 
Niagara River; intakes on, S 72 
New Zealand; ground water in, Jl 98 
Nickel ; determination of, Ap 78 
Nitrates; colorimetric determination of, F 76, 


F 78 
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Nitrates (contd.) ; determination of, in boiler 
water, F 78 
effects of, on infants, Au 62, Au 64 
field determination of, Au 90 
potentiometric determination of, F 78 
studies on, Je 104, Je 106 
Nitrite; determination of, F 78, F 80 
Nitrogen; availability of, for bacteria growth, 
Jl 66 
determination of, in sea water, Mr 82 
organic; determination of, F 80 
in ground water, Au 90 
North Africa; ground water supplies in, J 
North Carolina; Rockingham; taste and 
odor control at, Ja 74 
Nova Scotia; Halifax County; analysis of 
waters of, Ap 72 


Ohio; Toledo; attempts to soften water at, 
Au 72 
Ohio River; studies on aquatic organisms of, 
Mr 78 
Oil; contamination of water by, F 80 
Oklahoma; Lake Texoma; ecology of, Jl 72 
Oxygen; absorption rates of, in sodium sul- 
fite, Au 80 
dissolved; analysis of, F 74, F 80 
determination of, Ap 90 
with platinum, F 74 
importance of, to fish, Au 76 
reduction of, with sodium sulfite, Jl 72 
removal of, by ion exchange, F 74 
studies on, Je 92 
in ocean, Au 82, Au 84 
effect of, on bacterial growth, My 62 
Ozone; use of, as disinfectant, Je 84 
to destroy phenols, Jl 80 


Parathion; spectrophotometric determination 
of, F 80 
Pennsylvania; Philadelphia; rapid sand fil- 
ters at, N 72 
Petroleum products; effects of, on pollution, 
Je 104 
Phenols; colorimetric determination of, F 80, 
F 82 
determination of, Ja 70 
Phosphates; colorimetric determination of, 
in boiler water, Ap 90 
determinations of, Ap 78, Ap 80 
in sea water, F 82 
use of, in treatment, S 86 
to combat corrosion, N 74, N 78 
Phosphorus; determination of, Ap 92 
studies of, in reservoir, Mr 74 
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DOUBLE 
SEALING 


NG SEALS 


“O” Rings, due to their simplicity and re- 
liability have been used for many years in 
military and industrial products. Smith non- 
rising stem valves are availabie with double 
“O” Ring seals. The lower “O” Ring (1) 
seals the internal pressure, while the upper 
“O” Ring (2) is a combined external dirt 
and reserve pressure seal. This construction 
eliminates packing, gland adjustment, and 
conventional stuffing box. All Smith 
AWWA specification valves are equipped 
with stem (thrust) collar bushings (3) and 
extra large, high strength bronze stems (4). 
These and other well known Smith superior 
design features assure positive operation, 
long service life, and minimum maintenance. 


THE A.P. SMITH MFG. CO. 


EAST ORANGE, NEW JERSEY 
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For the first time, a nationally organized plan to develop 
local action to combat our growing water shortage has 
been devised by a supplier to the industry. The need for 
a campaign to stimulate such action was recognized by 
the Cast Iron Pipe Research Association. Here’s how 
the first year of the campaign was planned—and the 
successful results it produced. 


Frank ads warned of shortage 


The theme of the ad campaign ‘“‘What Will You Do 
Without Water?” was coupled with dramatic photo- 
graphs of people using water in everyday situations. 


Informative booklet told 
how everyone could help 


Each ad offered the booklet ‘“‘Water— Make Sure You'll 
Always Have Plenty,”’ which outlined working plans 
for local action against water problems. 


Response was heavy! 


The American people reacted immediately; thousands 
of requests, from every state in the Union, have already 
been sent in for the booklet—but that’s not all! 
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WATER IMPROVEMENT 
THE COUNTRY! 


my t Research shows people took action! 


The average person who wrote in for the booklet did at 

least three things. For instance: 

1. He informed neighbors and friends of the problems, 
discussed solutions, and sought more information. 

2. He requested a starter kit from Cast Iron Pipe Re- 
search Association—to help spur more interest and 
plan new and better water facilities. 

3. He formed or joined a local water improvement com- 

mittee in order to take direct and immediate action. 


JOURNAL AWWA 


Here are just a few of the remarks received on the worth and completeness of 
the program. 
From a housewife ‘Although I had no such intentions before, I’m going 
in Connecticut: to do something about the suggestions given.” 
Fromateacherinthe ‘Last month I was elected as a trustee for the Local 
state of Washington: Water User’s Corporation. We are now in the process 
of installing a new water reservoir; your program was a 
very helpful source of information.” 
From a retired man ‘Our city is talking of putting in a new water supply 
in Florida: system in order to tap river water. Your literature has 
been very useful.” 
The American people are interested and willing to face the problem; they 
need only your guidance. 


Now ...A complete program for you! 


A complete portfolio has been compiled for you—to 
help you stimulate action in your community... to 
help you answer some of your own local water problems. 
If you are now faced with a local water problem in 
which community relations will play an important part, 
write on your letterhead to the Cast Iron Pipe Research 
Association, 3440 Prudential Plaza, Chicago 1, IIl., 
Thos. F. Wolfe, Managing Director. 

The Cast Iron Pipe Research Association is proud 
of the job it has done—and looks to the future with 
confidence that the American people can and will lick 
the water problem! 


CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 
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Photometry; application of, to water analy- 
sis, F 66 
Pipe; copper ; use of, for services, N 72, N 80 
polyethylene ; influence of, on bacteriologic 
quality, My 76 
Plankton; marine; studies on, Mr 84 
Pollution; see also Pollution Control 
effects of, on marine life, Au 78 
sea water; evaluation of, F 86 
stream; indication of, with aquatic diptera, 
Ji 68 
Pollution Control, Je 85, Jl 78, S 68 
Portugal; Lisbon; water supply at, S 104 
Potability ; field determinations of, F 84, Au 
86 
Potassium ; determination of, F 88 
photometric determination of, Ap 96 
Power, hydroelectric; effects of generation 
of, on pollution, Je 100 
Puerto Rico; analysis of waters in, Jl 78 


Quaternary ammonium; disinfection with, 


Je 78 


Radioactive tracers; preparation of, My 90 
Radioactivity, My 76, Au 92 
Radioisotopes; accumulation of, by aquatic 
organisms, Au 94 
studies on, Je 106 
Radium; determination of, F 84, Ap 92 
Radon; analysis of, Ap 80 
Recharge; artificial ; methods of, N 88 
Resources; water; availability of, N 94 
proper utilization of, N 90 
statement of EJC on policy for, N 84 
Rubidium ; spectrochemical determination of, 
Ap 92 
Rumania; mineralization of waters in, Ap 
102 
radioactivity of mineral springs in, My 86, 
My 90 
Rural supplies; adequacy of, for Canadian 
schools, S 72 


Saline Water Conversion, Oc 76 
Salinity ; determination of, Ap 94 
problems of, in ground water, Ja 80 
Salt water; use of, in boilers, S 80 
Scale; boiler; control of, S 80, S 88, S 92 
silicate ; formation of, Ap 84 
Scotland; Glasgow; water supply at, S 106 
Sea water; continuous distillation of, F 74 
corrosive effects of, N 76 
pollution of, F 86 
river-diluted ; analysis of, Ap 70 


Sedimentation; studies on, Ap 96, Au 72 
Sediments ; marine; analysis of, Ap 72 
Selenium ; determination of, Au 86 
Silica; colorimetric determination of, Ap 94, 
Ap 96 
presence of, in hot springs, Ap 82 
spectrophotometric determination of, F 86 
Sludge; boiler; control of, S 80, S 92 
Sodium; determination of, F 88 
photometric determination of, Ap 96 
Sodium hexametaphosphate ; use of, in treat- 
ment of boiler water, S 88, S 96 
Sodium hypochlorite; uses of, in treatment, 
Je 85 
Sodium silicate; presence of, in steam, S 86 
Softening; see also Demineralization; Hard- 
ness; Ion exchangers 
attempts at, in Toledo, Au 72 
feedwater ; experiments on, S 82 
Soils ; sandy; effects of, on pollution control, 
Ji 82, Jl 86 
Solids; suspended; effects of, in nuclear de- 
velopment, My 80 
flow of, in pipe, S 76 
South Africa; protection of water supplies in, 


railroad water supplies in, S 106 
Spain; Madrid; analysis of mineral waters 
at, J1 70 
Springs; thermal; physiochemical investiga- 
tion of, Au 84, Au 86 
Strontium; determination of, in sea water, 
Mr 82 
quantitative determination of, Au 94 
Sugars; determination of, Ap 72 
Sulfate; complexometric determination of, F 


determination of, F 88 
quantitative analysis of, Ap 96 
reduction of, Ap 86 
titrimetric determination of, J! 64 
volumetric determination of, F 88 
Sulfide ; colorimetric determination of, Au 92 
Surface water; bacteria in, Je 78 
Surfactants ; anionic; analysis of, J! 64 
effects of, N 72 
Sweden; Gothenburg; supplies at, Ja 70 
pollution by pulp mill wastes in, J1 94 
Swimming; public; hygienic studies on, Au 


Swimming Pools, My 90 
treatment for, J] 98 
Switzerland; Lake Turler; analysis of waters 
of, Ap 82 
Syria; Aleppo; water supply at, S 106 


(Continued on page 74 P&R) 
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MENNEDY VALVE tas a complete line 
of A.W.W.A. Standard Gate Vaives... 


... that conform to A.W.W.A. specifications in all respects 


Construction features... 


Conventional 

stuffing box 

with adjustable gland has 
ample space for packing that 
conforms to Federal specifi- 
cation HH-P-106c. The bot- 
tom face of the stuffing box 
flange is faced smooth to 
form bearing surface for stem 
thrust collar. 


O-Ring seals 

once installed no adjustment 
of any kind is required. The 
top O-Ring is the dirt seal 
and the bottom O-Ring is the 
pressure seal, 


Operating nut 


is my wd Strength Cast fron. 
The 


ase Hange, with arrow 


direction to open, 


is shaped to permit access 
from ground surface to ad- 
just gland nuts with an ex- 
tension socket wrench. 


KENNEDY A.W.W.A. Standard gate valves 
are designed specifically for use in water 
works systems, Conforming to A.W.W.A. 
Specifications, in several particulars these 
valves exceed these standards of strength 
and refinements of design. 


While A.W.W.A. Specifications cover 
only bell end and flanged end non-rising 
stem valves, the KENNEDY line also in- 
cludes outside-screw-and-yoke valves and 
a wide variety of pipe connections in- 
cluding: Bell Ends, Flanged Ends, Me- 
chanical Joint Ends, Universal Pipe Ends, 
Asbestos Cement Pipe Ends, Screwed Ends, 
Ring-Tite Pipe Ends and Spigot Ends. 


In addition to standard features, KEN- 
NEDY A.W.W.A. Valves have reduction 
gearing, gear cases, by-passes; indicators 
and rollers, tracks and scrapers available 
on 16” and larger sizes. Gearing is always 
furnished on 30” and larger valves. 


@ WRITE TODAY FOR 
A.W.W.A. BULLETIN 561 


ELMIRA, NEW YORK 


VALVES 
FIRE NYORANTS 
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FIG. 56 FIG. 961 FIG. 566 
Inside Screw © Inside Screw Inside Screw Serew-and-¥, 
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Taste and Odor, Ja 70 
Temperature; lake; evaluation of, Jl 64 
Tennessee; Murfreesboro; taste and odor 
control at, Ja 74 
Thiosulfates ; determination of, Ap 88 
Treatment—General, Au 80 
see also under various types of treatment 
effects of, on fungus removal, J! 82 
“jonomatic” method of, J1 94 
methods of, for industrial water, S 90, S 
96 
for oil refinery, S 80 
for television tube manufacture, Mr 72 
Turkey; Isparta; effects of fluoridation in, 
Oc 96 
Istanbul; water supply at, Ja 80, S 108 
radioactivity of springs in, My 88 


United States; see also entries under specific 
states 
eastern; water use in, N 96 
governmental interests of, in pollution, S 
68 
status of fluoridation in, Oc 94 
Uranium; determination of, Ap 96, Jl 64 
spectrographic determination of, Au 86 
USSR: analysis of waters in, Ap 78, Ap 80, 
Ap 86, Ap 102 
Black Sea; microorganisms in, Mr 84 
chemical characteristics of waters in, Ap 
68 


chlorine-ammonia treatment in, Je 82 


USSR (contd.); ground water studies in, 

Ja 76 

Moscow; treatment of boiler water at, S 
96 

radioactivity of mineral springs in, My 88 

Sevan Lake; problems of bacteria in, Mr 
76 

study of mineral resources in, Jl 70 

Uzbekistan; fluoride content in waters of, 


Oc 84 


Vanadium; presence of, Ap 88 
spectrophotometric determination of, F 88 
Vietnam; rural supplies in, Ja 70 
Virginia; Roanoke-Salem district; ground 
water in, J] 98 


Waste water ; spectrometric determination of 
solvents in, Au &8 

toxic effects of, on fish, Au 82 

Wastes; fish-processing ; treatment of, J1 94 
industrial; problems of, Mr 70, Mr 72 
rolling mill; effective disposal of, Jl 78 
starch; pollution by, J1 96 

Wells; contamination of, Au 62 

Wells and Ground Water, Ja 76 

Wisconsin; water demand in, N 84 
state-industry stream studies in, J] 88 


Zinc; analysis of, Jl 64 
bactericidal action of, My 76 
colorimetric determination of, Ap 96 
determination of, F 88 


Authors of Abstracted Articles 


Page numbers refer to P&R section of Journal. 


Letters in italics immediately 


preceding page numbers refer to month of issue, in accordance with following 
key: Ja—January; F—February; Mr—March; Ap—April; My—May; Je— 
June; Ji—July; Au—August; S—September; Oc—October; N—November. 


AaroE, W. H., Oc 82 
Assott, W., Mr 74 
Asry, Ap 74 
Arvazov, I. V., My 88 
AxryaMa, T., F 76, Jl 96 
Axprnar, S., My 88 
ALaABAsTER, J. S., Au 76 
ALBANESE, M., Je 86 
ALEKIN, O. A., Ap 64 
ALEKSEEY, A. A., 86 
84 


p 
ALENCHIKOY, S. I., 
Atrimov, N. N., F 86 

Avmassy, G., Ap 92, Ap 94 


p 
F 


AmeusL, H., F 84 
AmBuHL, H., Au 92 

Amin, A. M., F 66 
ANSCHAU, M., Ap 62 
ARAKI, S., Au 66 
ARENSCHTEJN, A. M., Ja 74 
Aru, K., Ap 102 
Armstronc, T. F., F 74 
ARSENIJEVIC, S., Ap 92 
Aseeva, A. V., S 96 
Asucrort, W. K., S 80 
ATAMANENKO, N. N., Ap 90 
Auranp, K., AP 80 


(Continued on page 76 P&R) 


4 
| 
AE 


Dec. 1959 JOURNAL AWWA 


only ONE makes it 
__ PERMANENT 
AMERICAN 
Fa. JOINT* 


CAST IRON PIPE 


Insert the single joint component—an ex- 
clusive dual-density, double sealing * *« 
rubber gasket . . . lubricate the spigot. . . 
push pipe together... and you have a per- 
manent bottle-tight joint. 

That's American Fastite® Joint Cast Iron 
Pipe—American's new favorite for fest, sim- 
ple installation and long service life. 

American Fastite® Joint, an all-weather-lay- 
ing joint, offers many special advantages for 
water, sewage and other liquid service. 

Get the facts about American Fastite® and 
compare before you buy. Call your nearby 
American Cast Iron Pipe Company repre- 
sentative now. 


*Patent applied ‘or: Underwriters’ Laboratories, inc. approved 


SALES OFFICES 
New York City + Dallas 
Chicago « Kansas City 
San Francisco + Denver 
Pittsburgh + Orlando 


CAST IRON PIPE CoO. Minneapolis - Cleveland 
BIRMINGHAM ataeama Birmingham 
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Baars, J. K., 82, Jl 86 
Baas-Beckine, L. G. M., Ap 64, My 64 
Basrnets, A. E., Ap 78 
BaskIn, R. L., F 78 
Banper, R. G., Ap 72 
Bancer, W. L., Oc 78 
Barer, C. R., Ja 76 

Baker, S., N 80 

Batcuin, W. G., N 82 
BALTHAZAR, J., N 78 
Barker, F. B., F 84, Ap 92, Ap 96, Jl 64 
Barnacte, H. E., S 76 
BASTIANUTTI, J., Ap 98 
Bartte, L, F., Au 72 
Baxter, S. S., N 72 
BEAUJEAN, P., Ap 62, Je 92, Ji 82, Ji 84 
Beurens, U., Au 92 
Bexturov, A. B., Ap 74 
Bett, C. G., Jr., My 84, My 90 
Benoit, R. J., Ap 64 
Bercez, G., Je 88 

Bernus, E., Ap 62 
Bertuots, L., Ap 62 
Beynon, J. G., N 80 
BryKeEr, J. J., S 104 
Bincer, W. W., S 74 
Brosio, M. L., S 80 

Birzer, F., Ap 78 

BiancaL, S., S 96 

Burwere, G., Ja 70 
Boparwe, H., S 74 

Bocan, R. H., Je 87 

Boum, G., Ap 96 

Boorsma, H. J., Ap 64 
Borentez, G., Ja 80 

Borras, I. P., Ap 96 
BougutaAux, J., Ap 62 
P., S 72 
Bowen, D. L., Au 72 
Bowen, H. C., N 74 
Bowen, H. J. M., Mr 82 
BozHevoinov, E. A., F 80 
Brabiey, E., Ja 78 
Branpstetr, J., F 70 
Brannock, W. W., Ap 82 
BraungE, J. F., My 74 
Brazis, A. R., Je 82, Au 70 
Brisou, J., Au 64 
Bruneau, L., Ji 94 
Brunotte, N 90 

Burey, R. H., N 88 
Butter, G., N 80 

Bryan, J. C., Oc 78 
BuckstTeEEG, W., Je 85, Au 82 
Bueatov, A. L., Ap 102 
Buttock, F. C., Ja 74 
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Burrows, R. E., S 70 
Burton, J. D., F 82 
Buscu, K. A., Je 94 
Buttraux, R., S 70 
Buypens, R., Oc 94 
Bystrorr, A. S., F 68 


CABANAC, M. G., F 76 
Cairns, J., Au 82 

Catiow, D. S., Au 80 
CampPBELL, G. W., My 94 
Carr, E., N 80 

Carretta, U., Ap 98, Ap 100 
Carter, G., Ja 72 
Casares, R., Jl 70 

Cemper, H., My 84 
CHANG, S. L., My 64, Je 82, Je 84 
E. E., Mr 72 
CHENG, K. L., F 66 
CHERKINSKU, S. N., Jl 88 
Cuernova, L. A., S 96 
Curist, W., My 90, Au 92 
Cruz, G. G., Oc 96 
Crark, H. F., My 62 
N. A., Je 78 
S., S 98 

CoueEn, P., Mr 72 

Conn, S. H., My 76 

Core, V. W., Ji 94 
Compsiescu, C., My 68 
Comps, B. D., Jl 64, S 70 
Coocan, G. J., N 70 
Cooke, B. A., Oc 82 
Cooxe, W. B., Je 94, Au 78 
Cooper, H. C., Au 88 
Corpone, P., F 74 
Covetto, M., S 80 

Cox, C. R., Oc 90 

Cross, A., My 94 
CrostuwalteE, E. G., Ja 78 
Cutp, R. L., Ji 82 

B. G., Jl 78 


Darpanonl, L., F 74 
Darer, R. S., Ap 74 
Datsko, V. G., Ap 92 
Davis, J. J., Au 94 
Davis, R. A., My 76 
Davyxov, I. Y., Ap 94 
Day, E. K., Je 98 
Depyser, J., Ap 72 
Decker, L. E., Au 66 
Decorrk, I. Ya., Ap 68 
De Jesus, J. M., Jl 78 
De Jone, T., Oc 8&2 

pE Lacuna, W., Au 96 
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For Accurate Reading 
of Meters on Test... 


Meter dials are read accurately ... down to 4 of 1% 
... When equipped with the Ford Clearvue Test Dial. 
May be used on any straight or round reading register 
between 214” and 3” in diameter, except those with a 
sweep hand in the center. It makes no difference 
whether meter reads in gallons, cubic feet or liters. 
Calibrated aluminum ring, 5” in diameter, can be 
turned to any position for start of test. 


THE FORD METER BOX COMPANY, INC. 
Wabash, Indiana 


FOR BETTER WATER SERVICES 


a 

é 
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Dementev, K. I., Ap 72 Eperkrna, K. P., F 78 
De Ripper, M., Ap 62 Epstetn, J., Je 84, S 68 
M., Ji 96 Eristavi, D. I., Au 84 
DEvLAMINCK, F., Jl 82, Au 82 Eser, S., Oc 96 
Dur, R. D., N 94 Evzerova, F. K., F 84 
Drxon, E. B., Ap 62 Ewin, B. B., Au 96 
Dosrovor’ski, M. F., F 88 Exner, H., Ap 62 
Dovezat, R., S 80 Ever, H., Au 64 
Donocuuk, J. K., F 86 
Dory, M. S., Mr 84 FarrinoG, J. D., F 66 
DratcuHev, S. M., My 66 Fercuson, E. J., Ap 64, My 64 
Drevon, A., F 68 Fesenxo, N. G., Ap 102 
Driz, I. A., Je 82 Frnart, C., Je 102 
Dupova, M. Y., Au 90 FiscuBeEck, K., Oc 76 

_ Fisn, G. R., Mr 84 
Esernarpt, M., N 70 Foce, D. N., Au 86 
Epeine, F., N 72 Fontes, A. K., Je 94, Au 62 
E1sseve, K., J1 90 Foster, R. F., Au 94 
Ex.iott, S., F 68 FourneE Le, H. J., F 84, Je 98, Au 86 
Etsworth, R., My 62 Franz, H., N %6 
Emper.ey, N. W., S 70 Friperc, L., My 68 
Emerson, R., Au 64 Fritz, J. S., F 68 
Emmett, J. R., Oc 76 Fucus, W., S 92 
Encer, M., Ap 96 Fuyrnaca, K., F 70 
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lron and Manganese Removal Plus Water Softening . . . 
Automatically by lon-Exchange using Invercarb C-110 
Low in cost—efficient in operation. Send for Particulars. 


VY HUNGERFORD & TERRY, INC. 
| CLAYTON 5S, NEW JERSEY | 
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GRIFFIN PIPE 
SERVES 
THE 
MID-WEST 
FROM 

COUNCIL , 
BLUFFS | ~ 


OKLAHOMA 


Never before have cast iron pressure pipe users in the Plains States had such a strate- 
gically-located source for their pipe needs! 


Because Council Bluffs is the transportation hub and heart of this vast area... 
and because the Griffin Pipe plant is served by nine railroads alone, in addition to 
truck carriers delivering pipe alongside trench... your pipe shipments will reach 
their destination in record time! This means time and money savings for you. Also 
eliminates the need to maintain a large inventory. | 

The newly-remodeled Griffin Pipe plant on the Council Bluffs site is the logical Oa 
source for cast iron pressure pipe users in Missouri, Minnescta, Wisconsin, Illinois, tae 
Iowa, Kansas, Nebraska, North Dakota, South Dakota, Oklahoma, and neigh- 
boring states. 

Griffin is the first American foundry to manufacture cast iron pressure pipe in 
modern 20-foot lengths, cast by the Delavaud process in the popular 4”-12” diameter 
size range. The 20-foot length means 10% fewer joints, with consequent reductions 
in installation costs. 

A complete selection of pipe joints is offered, including patented Bell-Tite slip-on, 
mechanical joint, and Sell and plain end. Griffin-20* cast iron pressure pipe will 
manufactured in accordance with ASA, AWWA, and Federa! Specifications for water 
and gas distribution. 

Take advantage of the strategic location of this new plant . . . and the substantial 
economies it can effect in your pipe installations! 

*"Gritfin-20" is a trademark of Griffin Wheel Company 


PIPE 


DIVISION 
GRIFFIN WHEEL COMPANY e COUNCIL BLUFFS, IOWA 
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Fujita, K., Ap 90, Ap 96 
Fujita, K., Ap 96 
Furnival, L., 92 


Gasert, A., Au 92 
Gasovicnu, R. D., Je 82 
Gap, G., F 76, Je 104 
Gapen, E. L., F 62 
GaacaNn, D. J., Oc 90 
GamBaryaNn, M. E., Mr 76, My 62 
Gameson, A. L. H., Je 85 
GANczarczyYK, J., Je 88 
Garser, W. F., My 90 
Garner, J. M., Jr., My 86 
Gaurin, A. R., Ji 68 
Gay, R., S 74 
Gayun, K. G., JI 70 
Geever, E. F., Oc 84, Oc 96 
Georcievsku, A. P., Au 86 
Geruarpt, H., S 82 
GERICKE, S., Oc 84 
Ger.orr, G. C., Jl 66 
Geutuer, C. E., S 68 
GevaupaNn, P., S 74 
Gitcreas, F. W., F 80 
Guett, W. A., Au 80 
Guuman, J. L., Oc 76 
Guetm, V. G., Ap 84 
Gotprars, D. M., My 64, My 68 
Gone, J. K., My 76 
GonsovskayA, G. A., Ap 86 
GornaM, E., Ap 64, Ap 70, Ap 72, Ap 80, 
Ji 96 
Gorizontova, T. N., Ap 102 
Goro, K., F 74, Au 72 
Goupou, A. V., Ja 70 
Gran, G., F 68 
Gray, J. A., S 80 
Green, J., My 92 
GreHan, M., N 92 
GrirritH, J. C., F 70 
Groot, C., N 74 
Grunpy, F., N 92 


GrusHKIN, B., Au 76 
GunpseL, E. J., N 84 
GunTHER, G., Je 78 
Gurney, W. B., S 90 
GusyaTsKAYa, Z. V., Au 88 
Guyaev, V. N., S 88 
Gyanl, B. P., Au 66 


Haas, F., Je 78 

Haase, R., N 82 

Hapserer, K., Ja 70 
HammarstroMm, E., My 68 
HAMMERTON, C., Je 88 
Hanya, T., Ap 66, Ap 102 
Happ, G. P., Au 88 
Haroin, E. A., S 74 
Harry, H. W., JI 78 
Hart, K. M., Mr 88, Au 72 
Hart, O. O., Oc 96 
Harvey, H. W., Mr 82 
Harvey, R. W. S., S 70 
HastaM, J., F 76 

Hawkes, H. A., Je 88 
Hewe, F., Ap 96, S 108 
Hemens, J., Au 76 
Henprickson, H. M., Oc 76 
Hersert, D. W. M., Au 76 
Heron, P. N., S 80 
Hesxins, M., F 76 

Hess, R. W., J/ 88 
HEvKELEKIAN, H., Je 86 
Heusg, M. R., Ji 84 
Hicasut, S., Ap 100 
E., F 76 

Hoak, R. D., Ja 70 
Hoatuer, R. C., My 76, Oc 90 
Hock, R., Ap 72 

Hoemice, H. E., S 80 
HorrMANN-SCHIFFNER, R., Mr 70 
Hormann, P., Je 102 
G. J., Mr 74 
Hotiuta, J., N 70 
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P. O. Box 307 


Filter Sand and Gravel 


Well Washed and Carefully Graded to Any Specification. 
Prompt Shipment in Bulk or in Bags of 100 lb. Each 


Inquiries Solicited 


NORTHERN GRAVEL COMPANY 


Muscatine, lowa 
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Like Atlanta, Ga., you too can meet tomorrow’s increased water 
demands with clean water mains. When the coefficient of sections of 
Atlanta's 45 year old main dropped to a low of 44, Waterworks 
General Manager, Pauli Weir ordered National cleaning. Results 
were outstanding. Water pressure and capacity doubled, giving 
better fire protection and higher water pressure to outlying sections. 


Do as other leading cities have done—let National 
cleaning provide for tomorrow's expansion without 
capital expenditure today! We can prove that Netional 
leaning is an investment —not an expense. 


Write us today! 


TIONAL WATER MAIN CLEANING COMPANY 
50 Church Street -° New York, NY. 


333 Candler Building, Atlanta 3, Georgia; 920 Grayson St., Berkeley, Calif.; 115 Peterboro St., 
Boston 15, Mass.; 533 Hollis Road, Charlotte, N. C.; 8 S. Dearborn St., Rm. 808, Chicago 3, 
Ill.; P. O. Box 385, Decatur, Ga.; 2024 Merced Ave., El Monte, Calif.; 315 N. Crescent St., 
Fiandreau, South Dakota; 3707 Madison Ave., Kansas City, Missouri; 200 Lumber Exchange 
Bidg., Minneapolis 1, Minn.; 510 Standard Oil Bidg., Omaha 2, Nebraska; 2910 W. Clay 
Street, Richmond 21, Va.; 502 West 3rd South, Salt Lake City 10, Utah; 204 Slayton St., 
Signal Mountain, Tenn.,.424.S. Yale. Avenue, Villa Park, Illinois; 7445 Chester Avenue, 
Montreal, Canada; 576 Wall Street, Winnipeg, Manitoba, Canada; Apartado de Correos 
No. 5, Bogota, Colombia; Apartado 561, Caracas, Venezuela; P. O. Box 531, Havana, Cuba; 
-Marquinaria, Apartado 2184, San- Juan 10, Puerto Rico; Bolivar 441-A, Marafi., Lima, Peru 
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Ho..uta, J., Ja 70, N 70 Jackson, D., Oc 88 

Hovness, H., J] 64 Jacos, L. N., F 82 

Hoppe, W., F 76 Jacost, W., Ap 80 

Horn, K., Au 62 Jaecu, J. L., N 74 

Hornung, H., Oc 90, Oc 94 Jameson, J. E., S 70 

Houcuton, G. U., Ap 96 Jammer, 92 

Hoye, H., F 88 JAYARAMAN, R., Ap 78 

Huxsurt, E. M., Mr 88, Ap 78 Jennincs, P. P., F 66 

Hunter, J. A., Jl 64 Jerus, G. R., My 92 

Hunter, J. V., Jl 72 JoHanneson, J. K., My 64 
Jounson, C. R., Ja 78 

Iancovict, B., Ap 102 Jounson, E., Ja 74 

Ipertis Acuna, M. S., F 8&8 June, 98 

Incots, R. S., Je 100 JuraneK, J., Ap 66 

IRELAND, G. H., S 80 Justatowa, J., Ap 94 

IrtvE, T., Ap 102 

Irvine, F. A., N 82 Kaster, P. W., Je 78 

IsHmpasuHt, M., Ap 100 Kacett, L., F 78 

Ison, H. C., N 80 Kaun, B., F 62 

ITrHARA, Y., Ap 86 Kaun, F., My 86 

Ito, M., JI 98 Katte, K., Ap 70 

Ivanov, M. V., Ap 86 Kanyarna, A. V., Mr 70 
Kaptan, I. R., Ap 64, My 64 

Jaa, O., F 84, My 90 Karanovic#, G. G., F 66 
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WATER STORAGE TANKS 


ELEVATED 
GROUND RESERVOIRS 
STANDPIPES 


Complete Tank Serwiee 


Engineered and Erected According te 
AWWA-AWS-FIA-FM and NBFU Specifications 


TAYLOR IRON WORKS 


Saving The 1608 


Please Address inquiries Te 
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Where once, because there Rs no water, 
this farm failed. Helping supply water to S all S Pi. 
municipalities everywhere are. Peerless 
Type A centzifugal pumps. These hori- 
zontal work H@¥ses of the general purpose d cit _ 
pumping field combine all the features 
necessary to outstanding, dependable ; 
pump performance. Split case design pro- 
vides easy maintenance and inspection 
without disturbing piping. Superior hy- 
draulic characteristics provide a capacity 
range of up to 70,000 gpm and a head 
range to 300 ft. A Type A’s overall design 
efficiency and quality construction endow 
it first with a measurably longer service 
life and second with job versatility that 
qualifies it for nearly every pumping 
requirement your system may call for. 

Get the finest—get the Peerless Type A 
horizontal centrifugal pump. 


WRITE FOR BULLETIN NO. B-1300 


to Work 


Putting Ideas 


FOOD MACHINERY AND CHEMICAL 
CORPORATION 


Peerless Pump Division 


Plants: LOS ANGELES 31, CALIFORNIA and INDIANAPOLIS 8, INDIANA 


Offices: New York; Cleveland; Chicago; St. Louis; San Francisco; Atlanta; Plainview; Lubbock; Phoenix; 
Albuquerque; Los Angeles; Fresno. Distributors in Principal Cities. Consult your telephone directory. 
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Karst, Ja 64 Korsu, L. E., My 66 
Kaval, M. Z., Ap 92 Korte, J. W., S 74 
Kawamura, S., My 88 KorziewskI, K., Au 92 
Kayama, I., Ap 102 Kostrikin, Yu. M., S 86 
Ken, W. L., Au 86 Korrty, S., F 70 
J., J] 94 KozaREzENKO, P. M., F 88 
Ketty, S., Au 74 Krasnova, L. N., S 96 
Kenner, B. A., My 76 Kratocuvit, J., Au 66 
Keskin, H., Ja 80 Krejct, F., F 78 
KicHenko, M. G., My 62 Krut, W. F., S 104 
Krerer, H., Au 92, Au 96 Kruse, J/ 98 

Kint, E., F 66 Kutsku, L. A., Je 92 
Kirscu, M., Ap 70 Kunin, R., Oc 78 
Kirwa.p, E., Ja 66 Kuper, F. M., Ja 64 
KiruasuHvi, N. A., Au 84 

Kern, G., Au 88 Lacey, W. J., My 80, My 90, Au 96 
KLEINERT, T. N., F 62 Lackey, J. B., F 80 
Kvernxoprr, M. D., Ap 68 Lapouce, R., Au 66 
Kock, J. W., Au 86 Laevastu, T., Ap 78 
KnizHnikov, V. A., Oc 82 Lacuna, W. D., My 90 
Knorr, B., Je 78 Lance, O., N 90 

Kworr, M., Je 78 LANGrorD, R. R., F 78 
Koca, A., Ap 100 LaRKING, P. A., Mr 86 
Kouter, E., S 92 Larson, T. E., F 62, Ap 88 
Kooi, J., Au 94 LaAsAuUSSE, Ap 74 
Koroteva, V. I., F 88 Lasxrna, V. P., Je 82 
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for Public Water Fluoridation 


(Powder or Granular) 
Meet AWWA specifications 


White or tinted blue « Ory and free-flowing 
Minimum of storage space «+ Available in bags and drums. 
Minimum of dust in handling 


. THE AMERICAN AGRICULTURAL 
CHEMICAL COMPANY 


100 Church Street, New York 7, N. Y. 


= 
q 
‘ ’ 
Sodium Silicofluoride 99% & 
(Powder) 
luoride 98% 
Sodium Fluoride 
| 
AA 
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- K-M ASBESTOS-CEMENT PRESSURE PIPE 
Exclusive, patented FLUID-TITE Coupling 
* connects in only two easy steps! 


Streamline installation . .. reduce 
costs and time with modern “K&M” 
Asbestos-Cement Pressure Pipe. 

To connect pipe to FLUID-TITE 
Coupling, just lubricate the rubber 
gasket—and slide the pipe in. Lay 
more pipe per hour than ever before, 
and do it under all soil and weather 
conditions. 

Tough, hardy “K&M” Asbestos- 
Cement Pressure Pipe firmly holds 
down pumping costs and maintenance 
costs. Won’t corrode or tuberculate, 
and is completely immune to electroly- 
sis. Permanently sealed, joints remain 


root-tight and water-tight always. 


What makes “K&M”’ Asbestos-Cement 
Pressure Pipe so special? Eighty-five 
years of asbestos engineering by one 
of America’s pioneers in asbestos prod- 
ucts. Put this wealth of experience to 
work for you. Write to us today. 


KEASBEY & MATTISON 


Company * Ambler « Pennsylvania 
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Latta, B. F., Jl 98 
Laun, R. H., My 76 
Lepepeva, M. N., Mr 84 
Lecuerc, E., Ji 82, Jl 84, Au 82 
Lecuerc, H., My 68 
Lecog, H., F 68, Au 82 
Lerpnitz, E., Au 92 
Letcuarpa, Jl 88 
LENNARZ, W. J., F 62, Ap 88 
Lentze, 98 

Lentze, F., Au 64 
LeomkgE, H., S 82 

Lerz, H., Ap 96 

Le Strait, A., 92 

Le H., F 68 
Leutze, W. P., Ja 76 
Lev, J. B. K., Jl 82 
Levcnenko, T. F., Jl 70 
LevCHENKO, V. M., Ap 62 
Liprna, R. L., Au 90 

Lies, F., Ap 62 

Linpsay, R. A., Oc 78 
LinpsTEN, D. C., My 80, Je 78 
Litsxy, W., My 94 
LittLeton, R. T., Ja 78 
Loctnov, M. D., S 88 
Losse, W., S 74 

Lort, P. F., F 66 

Love, S. K., My 80 
LowpDERMILK, W. C., N 8&8 
Lowe, H. N., Je 78 
Lueck, B. F., J 88 
Lutze-Birk, A., 82 
Lyman, F. E., Mr 82 
Lyncn, R. G., N 84 


MacLeop, R. A., Mr 76 
Mater, F. J., Oc 90 
MAKKINK, G. F., F 76 
MattscHevskI, N. A., N 76 
MALLMAN, W. L., Je 94, Au 62 
Matoney, J. R., Ja 74 
MAN’KINA, N. N., 88 
MAnsFIELD, M. G., N 72 
MANUELE, R. J., Ap 88 
Marrinow, I., N 96 
MarsTILter, C. M., S 74 
Martin, R. E., My 64 
MASCARENHAS, J. P., Au 88 
Masutiko, Y., F 88 
Matsuyama, A., F 80 
Matta, G., N 72 
Matruess, G., S 108 
Mausuart, R., Au 92, Au 96 
Mayer, J.,-F 76 

Mayorat, C. A., N 80 

McA Prinz, D., Au 66 
McCatuvum, G. E., 68 
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McCarthy, J. A., My 74 
McCuttouen, C. A., Ja 80 
McDotg, E. E., Jl 78 
McGarvey, F. X., Oc 78 
McGrecor, D. P., N 92 
D. W., 74 
Merzter, D. F., Jl 82 
Mippteton, F. M., JI 80 
Miranr, C., F 86 

Mutter, A. D., Au 90 
Miter, C. C., Jl 64 
Muter, J. E., Je 98 
MILLican, W. A., S 72 
Miutinovic, V., Ap 92 
Mrsao, T., My 68 
Mrrayacina, O. V., My 66 
Y., Au 82 
Morrett, W. M., N 94 
Mouter, E. F., Jr., F 82 
Mott, E. L., § 104 
Monnet, P., F 68 
Morette, A., Ap 88 
Morcan, G. B., F 80 
Moricueva, N. P., Ap 64 
Mostey, J. W., My 76 
Moss, H. V., Je 90 

Moyte, J. B., Ap 88 
MUEHLEMANN, H. R., Oc 96 
MueE ter, A., N 76 
Muetter, H. F., F 62, Ap 88 
Mun, A. I., Ap 74 
Murata, K. J., Ap 82 
Murray, R. H., S 72 
Muto, S., Ap 62 
MutscHMANN, J., 98 
M. V., Ap 82 


N 74 
Nacasawa, S., Ap 102 
Narto, H., F 88 

Napott, I., Ap 100 
Natanson, T. L., Je 82 
Naumann, K., Je 104 
NAzArENKO, I. V., Je 94 
Nazim, S., S 108 
Nazyrova, V. E., Oc 84 
Nemerow, N. L., F 74 
NrecowskI, S. J., JI 80 
Nretscu, B., F 80, Je 104 
Nrkocosyan, K. A., J] 70 
Nisuimura, M., Ap 100 
Noev, V. N., S 80 
Nocovitsyn, Yu. M., S 90 
Notsette, G., J] 94 
T. G., Mr 86 
Nozak1, Y., My 88 
NussBaumen, N. L., Je 102 
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Southern Pipe’s exclusive 
steam coating process means 
greater early strength, higher 
early set. Water pipe that sets 
stronger, quicker, is less liable 
to damage. There is no excess 
moisture; coating is less per- 
meable. Customers get better 
corrosion protection. 


Cement Mortar Lined and 
Coated Steel Pipe is one of 
many types of quality water 
pipe completely fabricated and 
processed in Southern Pipe’s 
own plant. 


Find out more about Water Pipe 
by Southern Pipe. Write for illus- 
trated brochure. 


Southern Pipe 


DIV. OF U.S. INDUSTRIES, INC. 
P.0. Box C + Azusa, California 
CUmberland 3-7111 + EDgewood 7-1221 


mortar 
uniform, lasting 
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O’DonneLt, G. M., My 92 
Ocurt, M., Mr 84 

Onara, T., 98 

Out, A., S 100 

Oxana, S., Ap 92, Jl 82 
Oxamoro, G., F 74 
Oxura, T., F 74, Au 72 
Oxpaker, W. H., Au 92 
Onorrey, E., Mr 76 
Ortop, G. T., My 66, My 72 
Ossorn, E. M., F 66 
OssaKa, J., 100 
Osrrikov, M. S., Ap 84 
Ostrou Moy, E. A, Ap 88 
OstrovsKAlA, Z. S, My 68 
Ovrinecton, J. D., N 84 


Pace, W. B., Je 98 
Paring, G. H., Jr., J] 68 
Parx, F., N 72 

Pain, A. T., Ap 88 
Patio, P. E., Ja 74 
D., F 68 
PasovsKaya, G. B., Au 86 
Pera, F., Mr 76 
Preirrer, W. E., N 80 
Pupp, B., F 88 
Picxarp, G. L., Ap 78 


Prerens, Y., S 70 
Prert, M., F 88 
Prnuo, B., S 104 
Pret, S. J., Au 80 
Pottet, L., 


PosoKHov, 

Porter, E. 
Pounps, T. 
Preuner, J] 
Price, D. H., Jl 84 
Pruss, E. H., S 70 


Rapko, N. I., Ap 78 
Ramace, J. H., S 96 


Ruopes, R. P,, 
Ricwarp, C., j 
RICHARD, M. 
Rmeat, E., N 94 
Ricer, F. H., Ap 80 
Rrey, J. P., F 82 
Ristic, S., Ap 92 
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Ropertson, R. S., Au 90 
Roprna, A. G., Mr 82 
Ropzitter, I. D., Mr 70 
Rocatsk1n, B. S., F 84 
Rotanp, L. D., Au 96 
Ronse, H., N 96 
Rosanorr, S., S 74 
Rose, H. a S 76 
Rosen, A. A., 20 
Rort, N 

Rouce, P.-E., Ap 72 
RoycHowpuury, S. P., Au 66 
Russet, R. G., Au 86 
Rutcers, A. J., N &2 
Rutter, A. J., N 88 


SAMALLLE, J., S 70 
Samotov, O. Ya., Ap 68 
SAMUEL, T., N 78 
SANDELS, E. G., F 84 
SaNnpERSON, W. W., Au 74 
SaRANCHA, N. E., Ap 102 
Sarkar, S. R., Ap 98 
SARUHASHI, K., Au 82 
SasHina, T. A., S 88 
Sasst, L., Ap 96 

Saurov, M. M., My 78 
Savornt, F., Ap 88 
Sawapa, F., Ap 66 
ScHENCK, E., Ap 74 
ScHINDLER, O., Au 78 
Scumoont, E. L., Je 106 
Scumunt, W., N 80 
Scuneiper, R., Oc 96 
ScHraus, A., Ap 80 
Scuusert, R., My 62 
Scnuttz, R., Au 62 
Scuutz, G., Jl 94 


Scoumany, E., S 90 


Scuwartz, W., N 76 
ScuwreweE, H., N 82 
Scott, R. H., Jl 88 
SEAMAN, W., Ap 92 
M. A., N 82 
Semenov, A. D., Ap 92 
SesHappa, G., Ap 78 


_ SHapanova, N. V., Ap 90 


SHaptro, M. A., My 84 
Suapiro, R., Ji 90 
Suaw, W.H. R., Au 76 
Surmoxara, K., My 84 


. SHrpMan, W. H., My 76 


Suort, F. R., F 66 
SHTANNIKov, E. V., Oc 76 


Srmitcu, I., Au 70 
Srumons, J. D., F 74 
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IMPROVE Water Treatment 
with PROVED American’ 


UE 


THE HOMOMIX—provides instant, violent, uni- 
form, and complete mixing of one or more c 

Ils or gases with water—continuously or in- 
een without the use of a mixing tank! 


through stream. ixes ee me at the 

point of entry. vite tn a can be added to 

vide additional uired. Send for 
‘echnical Supplement tiM and Bulletin 300. 


IRON AND CARBON DIOXIDE REMOVAL 


THE FERROFILTER—removes iron, manganese 
carbon dioxide, and other dissolved gases 
odors—efficiently and economically, in one sim- 
ple operation. Utilizes fine media in open aera- 
tion. Write for Bulletin No. 252B. 


SOFTENING AND TURBIDITY REMOVAL 


THE FLOCSETTLER—combines in one unit all 
modern concepts of water and waste treatment, 
including and slurry blending, 
recirculation, sludge blanket settling 
concentration, sludge removal. bend 
Technical Supplement FL. 


Utilize our experience in 
engineering design and 


RAPID MIX AND FLOCCULATION UNITS 
PADDLE -PROPELLER -RM TYPE MIXERS—for vapid 
mixing to obtain continuous blending of 

with raw water. 


PADDLE -DOWNFLO -FLOCCULATION UNITS—de- 
signed to efficiently carry out the slo 
functions 


a nd for Technical Supplement PF. 
SLUDGE 


POSITIVE FLIGHT 

settling tanks. y shaftin, 

bitted plate sprockets. Heavy adjustable self- 
g wall bearings, furnished with foundation 

bolts welded to templates and eccentric 

for economical installation. 

CIRCULAR CLARIFIERS—Structural steel bridge, 

steel flights in staggered yt mounted on 

two radial trussed arms yy motorized 

gear reduction unit. Write Bullen 253B. 


a line of A ow, aludee, 
poe e, two-stage, end suction, a epi flow, sl 
deep well wide range of 


= h lift, backw 
248A, pumping rea 245A. 


manufacture of field- proved 
equipment and pumps for 112 
water and waste treatment. 


| 
‘ 
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Proc ive Water 4 
Effectiv very 
ning ond Reco 
nditio 
rt CONTINUOUS PIPELINE CHEMICAL MIXING 
4 
ee | nected motor driven diffuser impellers rotating ; 
pete in blending chambers, it forms part of the in- : 
PUMPS 
Se or 
i 
North Broadway \ Woter Purifie 
RORA, ILLINOIS \ RESEARCH - ENGINEERING - MANUFACTURING 
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SKALECKI, Z., Je 100 
Sxosets, E. M., Ap 90 
Sxooe, F., 66 

Stave, T., Je 102 
L. J., N &2 
S.utskaya, T. Ap 80 
Smetuurst, G., Ja 62 
Smit, W. J., N 70 
Situ, D. K., F 62 
Situ, R. H., My 62 
SmitHer, W. W., My 76 
Soxotov, D. S., Ap 68 
Sotomon, M., S 104 
SONNEMANN, T., N 94 
Soos, A., My 86, My 88, My 90 
Sosepov, I. S., Ap 80 
Spencer, C. P., Jl 66 
SperiineG, W., S 104, N 94 
Sprossic, M., Je 78 
SqutrreL, D. C. M., F 76 
SREENIVASAN, A., Mr 86 
STADAGER, K., S 98 
G. J., Gc 96 
Staunton, J. L., S 74 
Stree, J. H., Au 84 
STEENSMA, F. A., F 78 
Stern, M., N 96 
Stepanov, B. A., Je 106 
Stevenson, R. E., Je 78 
Stewart, D. W., Au 88 
K., Au 82 
STonE, W. R., JI 64 
Straus, C. P., F 62 
Sruart, R. D., F 88 
Stumm, W., Je 84 
Sustette, J. E., Jl 72 
Sucawara, K., F 88 
Sucimura, Y., Ap 102 
Suarura, Y., F 80 
SuLEIMAN, H., Ja 64 
SumikI, Y., F 80 
Suritscu, H., Ja 62 
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Suzuk1, H., Au 72 

Swain, J. S., F 78 

Swenson, F. A., Ja 78 
Swenson, H. A., Ja 78 
SwrnarskI, A., Je 100 

Szaso, A., My 86, My 88, My % 


Tabata, S., Ap 78 

TALENTI, M., Ap 88 

Tamer, P., Ja 74 

TARABCAK, M., Au 66 

Taytor, E. W., Ja 74 

Taytor, T. L. G., J] 98 

TERHAAG, L., Au 64 

TuHartcHer, L. L., F 84, Ap 92, Ap 96, JI 64 
Tues, A., S 108 

H., Au 82 

Tuomas, E. A., Ap 82 

Tuomas, H. A., Jr., My 84, My 90 
Tuomas, S. B., Au 72 

Tuompson, T. G., Ap 78 
Tuurston, E. F., S 92 
TrmoreEvA-ResovsKaAyA, E. A., My 78 
TINNIRELLO, C., Ap 88 
TRACHTENBERG, J. J., S 92 
TRUESDALE, G. A., Je 85 

Tucker, A., Jl 78 

Tutt, E. R., Ja 74 

TuREKIAN, K. K., Ap 68 

Turner, M. E. D., Au 78 
TyuryuKanoyv, A. N., Ja 76 


K., Ap 92, JI 82 
G. F., Je 98 
E. A., S 90 
Umemoro, S., My 88 
Uspenskaya, V. I., Ja 72 


VALLENTYNE, J. R., Ap 72 
Vatort, P., Ap 88 

vAN AcutTer, R., N 72 

BeEneDEN, G., My 66, Au 72 
Van Den Bosscue, F., JI 98 
K. E., J] 96 


MONTEREY SAND CO. 
Crystal Amber Giller Sand & Gravel 
“The Standard of the Industry’’ 


In conformity with A.W.W.A. specifications for filtering material 
or made to your own specification. 


Shipped Bulk or in 100 Ib. bags. 
Filtration specialists for over 15 years 
P. O. Box 928, Monterey, Calif.— Inquiries Invited 


4 
4 
: 
2 
4 
“f 
| 
: 


Dec. 1959 JOURNAL AWWA 


Now you 
can te// 
customers “...the plastic pipe 


on this job is guaranteed 
and bonded for 20 years!” 


’s ORANGEBURG’ ‘Pbastic Pi 
It’s tic kape 
What a selling point! Tell your customer you use slit-proof 
Orangeburg SP—the only plastic pipe Guaranteed and Bonded 
for 20 years for cold water service. Tell him, too, the Bond will 
be made out in his name as written evidence you have used the 

finest-quality plastic pipe available. 

Under terms of Bond, repairs or replacements, INCLUDING LABOR 
costs, due to failure of pipe will be made at Orangeburg’s 
expense. You can’t lose. 


And it’s easy to apply for the Bond. When Orangeburg SP instal- 
lation is completed, send “Request for Bond” Form to Orange- 
burg. After approval, Bond is sent direct to your customer. 


Be first to cash-in with Orangeburg SP Plastic Pipe and the 
exclusive iron-clad 20-year Guaranty Bond offer. See your Au- 
thorized Orangeburg Wholesaler or write Dept. JA-129. 


Approved for drinking water by National Sanitation Foundation ® LIFE 


ORANGEBURG MANUFACTURING CO. * Orangeburg, N. Y. * Newark, Calif. 
A Division of The Flintkote Company, Manufacturers of America’s Broadest Line of Building Products 
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Employment 
Information 


Classified ads will be accepted only for ‘Positions 
Available’ or “Position Wanted.” Rate: $1.50 per 
line (minimum $5.00), payable before publication. 
Deadline for ad copy: first of month prior to month 
of publication desired. To place ad, obtain ‘Classified 
Ad Authorization Form” from: Classified Ad Dept., 
ournal American Water Works Assn., 2 Park Ave. 
ew York 16, N.Y. 


Positions Available ‘ 


INTERNATIONAL COOPERATION ADMIN- 
ISTRATION needs General Water Geologist or 
Hydraulic Engineer competent in ground water geol- 
ogy to assist and advise officials of the Government of 
Sudan in developing a program of ground water re- 
sources and formulation of planning to govern drilling 
operations and to supervise ground water geology proj- 
ect and canal-lining project for irrigation system. 
Apply to Box G-2, Office of Public Health, Interna- 
tional Cooperation Administration, Washington 25, 
D.C. 


WATER UTILITY MANAGER 


Exceptional opportunity for man with experience in 
water utility operation. College degree and admin- 
istrative ability essential. Will be responsible for all 
operations in his district, reporting to Vice-President. 
Location Chicago area. Send complete resume of ex- 
perience to Box 9121A, Journal American Water Works 
Assn., 2 Park Ave., New York 16, N.Y. 


MANAGER—The Suffolk County Water Au- 
thority is seeking qualified personnel for district man- 
agement positions. Salary range $7,200 to $8,500. 
Administrative ability together with some water works 
or other utility experience in office management and 
overall operation of a utility system is essential. In- 
terview will be arranged on the basis of resume sub- 
mitted. Write Suffolk County Water Authority, P.O. 
Box 37, Oakdale, New York. 


Positions Wanted 


REGISTERED PROFESSIONAL CHEMICAL 
ENGINEER. Nine years’ technical experience working 
with municipal and industrial water treatment plants. 
Familiar with startup, operation, and control of all 
types of water-treating equipment. Chemical and bac- 
teriological control. Family man, age 44. Presently em- 
ployed as traveling service i Desire resp 


supervisory position with municipality or industrial 
employment as water treatment or corrosion engineer 
with light travel only : 
John R. Van Arsdale 
14613 Karyl Drive, Hopkins, Minnesota 


EMPLOYMENT INFORMATION 


Vol. 51, No. 12 


(Continued from page 90 P&R) 


VASCELLARI, F., Ap 82 
VELICANGIL, S., Oc 96 


VENKATARAMAN, R., Mr 86 


Vivier, P., J] 94 
Vornitsku, V. Yu., F 84 
Vorkoy, I. L., Ap 88 


Wacuter, B. J., Au 90 
Wa tpsott, G. L., Oc 86 
Watter, E., S 106 
Watters, R. C., S 100 
Watton, R. J., S 100 
WANNINEN, E., F 88 
Warp, I. L., N 92 
Warson, K. S., Mr 72 
WEGELIN, E., Oc 82 
WEIDMANYN, S. M., Oc 88 
Wer, C. D., S 94 

Weis, H., J/ 98 
WEsTLAND, A. D., F 78 
WeEstMAN, J. R., JI 72 
D. E., Ap 82 
Wuite, W. F., My 80 
WHITEHEAD, G., F 74 
Waittaker, J. R., Ap 72 
Wixinson, N. T., Au 86 
Wuterts, D. B., Ja 80 
WiiaMms, H. R., My 72 
Wiiams, V., My 62 
Wis, A. T., Je 86 
Winter, W., Au 92 
Wise, W. S., Je 104 
Worsacuo, E., My 84 
Woon, P. C., Au 80 
Woon, R. A., Au 82 
WormweELt, F., N 78 
Wricat, C., S 104 
Wricnt, G. A., S 102 
Wricat, R. H., Ja 70 
Wurtz, A., Au 78 
Wyrick, G. G., Ja 76 


Yaximets, E. M., Ap 90 
YaMAzakI, I., F 70 
Yanco, S., Ja 80 
YaTSENKO, K. I., S 88 
Y., My 88 


Zaxkuiwoy, A. Z., Oc 84 
ZANDVELD, B., N 72 
Zavarov, G. V., Jl 64 
ZenIN, A. A., Ap 102 
ZIEMINSKA, S., S 70 
ZILISTEANU, C., My 68 
ZIMMERMANN, P., F 84 
ZIMMERMANN, W., JI 78 
I., Oc 86 
Zostan, D., Oc 78 
Zyxa, V., Ap 66, Ap 68 
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Layne pumps top more producing water wells 


Layne Pump Design, manufacture and installation are only part of 
the complete water service offered by the Layne organization. Other 
services include: Initial surveys, explorations, recommendations, site 
selection, foundation and soil sampling, well drilling, well casings and 
screens, gravel wall wells, construction of water systems, complete re- 
search staff and facilities, maintenance and service, chemical treatment 
of water wells, water treatment. Write for Bulletin No. 100. 


World’s Largest Water Developers 


LAYNE & BOWLER, INC., MEMPHIS 


General Offices and Factory « Memphis 8, Tennessee 


; 
P&R 
Be Water Wells + Vertical Turbine Pumps « Water Treatment “a 


PERCOLATION AND RUNOFF 


Vol. 51, No. 12 


(Continued from page 52 P&R) 


‘Penny-Wise Water,’ Lew Finch’s 
favorite subject on the AWWA presi- 
dential trek last year, has finally been 
heard from again—this time, however, 
a little further along in its cycle, and 
in the words of one lan Farquhar, as- 
sistant surveyor in Coventry, England: 


Haul up the plug; pull on the chain! 
And see the water down the drain. 
Gurgling, guggling, down it goes, 

Comes out someplace, where Lord knows. 
Through tanks detritus, beds bacterial, 
Filters circular of strange material. 

Till in purest streams it flows, 

Joining the river, from where it goes, 
Through valleys lush and meadows pied, 
Watering farm and countryside, 

From whose dappled brow there blows 
Zephyrs scented with the rose. 

All this, dear friends, I wish to state 
Obtained for the product of a penny rate. 


Inasmuch as the English cycle is pretty 
much the same as our own, the left 
side of the road to the contrary 
notwithstanding, 


Ian is probably saying to Lew: 

Back is the water, back to you, 

First to assure of both safety and taste, 

Then to deliver en route to its waste, 

For a penny’s too little to make water’s 
worth 

At all apparent except in its dearth! 


Bartlett G. Bretz has been ap- 
pointed southern sales manager of US 
Pipe & Foundry Co., succeeding 
Thomas W. McCreery, who retired 
after 47 years with the company. 
Bretz has been assistant western sales 
manager for US Pipe since 1957. 


(Continued on page 98 P&R) 


TENNESSER COMPORATION 


SODIU 


SILICOFLUORIDE 


(FLUOSILICATE) | 


We would like the opportunity 
to bid on your future 
requirements— 


Please mail invitations to bid te 


TENNESSEE CORPORATION 
1028 Connecticut Ave., N. we | 


DARLEY MAGNETIC 
DIPPING 


$17.50 


with 3 section 
telescoping 


handle 


Write Today for 
100-Page Catalog 


W. S. DARLEY & CO. 
Chicago 12 


A 
4 | 
d 4 4 
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JJ 
$22.25 
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Toug h, fabricated steel pipe was 
the logical choice for the new water 
pumping station just completed in 
Washington, D. C. 


Buried in the bed of the Potomac 
River, steel pipe ranging in diameter 
from 24’’ to 10 feet with coal tar enamel lining was used in conjunc- 
tion with a complicated system of fittings, settling basins and filters. 
Steel pipe made the installation job easy and most economical... 
with assured long life. 


Steel pipe is universally specified for the toughest assignments 
because of its Superior Strength, Bottle-Tight Joints, Ductility and 
Durability. 


“Wherever Water Flows—STEEL PIPES IT BEST” 


“ASSOCIATION 105 west May! 
in 


Chicago 2, 
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PERCOLATION AND RUNOFF 
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(Continued from page 96 P&R) 


J. J. Closner, vice-president in 
charge of sales and operations for Pre- 
load Co., New York, has been ap- 
pointed president of the company, 
which builds prestressed concrete tanks 
and other structures. Closner has been 
with Preload since 1949, 


Pfaudler Permutit, as part of the 
expansion of the Chemical Specialties 
Dept. of its Permutit Div., has added 
three regional sales managers: Timo- 
thy J. Hennigan, New England ; David 
C. Loveland, central New Jersey; and 
Paul E. Browne, Greater Philadelphia. 


Hazen & Sawyer, engineers, have 
moved into their new quarters at 360 
Lexington Ave., New York. The firm 
also announces that its Detroit branch 
has discontinued operations. 


John W. Cunningham, consulting 
engineer of Portland, Ore., died Sep. 
17, 1959, at the age of 72. Born in 
Watertown, S.D., in 1887, he received 
his B.S. in civil engineering from 
the University of Wisconsin in 1908. 
After working on engineering projects 
in Spokane, Wash., he went to Port- 
land in 1912, where, in 1914, he formed 
the consulting firm of Baar and Cun- 
ningham. This partnership was dis- 
solved in 1937 and replaced by the 
present firm of John W. Cunningham 
& Associates. 

Having joined AWWA in 1929, he 
was a Life Member. In 1953 he re- 
ceived the Fuller Award on nomination 
by the Pacific Northwest Section. He 
had also served as director and vice- 
president of ASCE, and as vice-presi- 
dent of FSIWA. 


cement pipe right on the job! 


Make factory-like ends on any length when and where you need 


them. No waiting — no delays. 


Power or manually operated. All sizes from 4” thru 20”. 
Write for details and name of nearest distributor. 
Distributor inquiries invited 


PILOT FIELD LATHES save money by machining asbestos- 


7 PILOT MANUFACTURING COMPANY 


P.O. BOX 2127, TORRANCE, CALIFORNIA 4 
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— “VALLEY 

For 
Cast 
Water | Works Fittings 


AWWA Standard — Short Body and 
Bell Spigot Mechanical Joint 


Watermain Watermain Fittin 

Fittings—2” 2” through 
through 36”. 

Fluid-Tite 

Fittings 

f 3” through 

12” Class 

150 


TRINITY VALLEY IRON 
AND STEEL COMPANY 


Phone PE 8.1925 Fort Worth, Texes P. 0. Box 664 
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ADVERTISERS’ PRODUCTS 


Vol. 51, No. 12 


Inder of Aduertiters’ Products 


Activated Carbon: 
Industrial Chemical Sales Div. 
Permutit Co 


Activated Silica Generators: 
B-I-F Industries, Inc.—Omega 


Wallace & Tiernan Inc. 


Aerators (Air Diffusers): 

American Well Works 

Carborundum Co. 

General Filter Co. 

Permutit Co. 

Walker Process Equipment, Inc. 

Air Compressors: 

Allis-Chalmers Mfg. Co. 

DeLaval Steam Turbine Co. 

Worthington Corp. 

Alum (Sulfate of Alumina): 

American Cyanamid Co., Process 
Chemicals Dept. 

Gerieral Chemical Div., Allied 
Chemical Corp. 

Ammonia, Anhydrous: 

General Chemical Div., 
Chemical Corp. 

Jones Chemicals, Inc. 

Ammoniators: 

B-I-F Industries, Inc.—Proportion- 
eers 

Wallace & Tiernan Co., Inc. 

Ammonium Silicofluoride: 

American Agricultural Chemical Co. 

Associations, Trade: 

American Concrete Pressure Pipe 
Assn. 


Allied 


Cast Iron Pipe Research Assn. 
Steel Plate Fabricators Assn. 
Brass Goods: 

American Brass Co. 

Hays Mig. Co. 

Mueller 

Brine-Making Equipment: 
International Salt Co., Inc. 
Calcium Hypochlorite: 
Jones Chemicals, Inc. 

Olin Mathieson Chemical Corp. 
Carbon Dioxide Generators: 
Walker Process Equipment, Inc. 
Cathodic Protection: 
Electro Rust-Proofing Corp. 
Cement Mortar Lining: 
Centriline Corp 


Halliburton Oil Well Cementing Co. 
Southern Pipe Div. of U.S. Indus- 


tries 
Chemical Feed Apparatus: 
B-I-F Industries, Inc.—Omega 
B-I-F Industries, 
eers 
Graver Water Conditioning Co. 
F. B. Leopold Co. 
Permutit Co. 
Precision Chemical Pump Corp. 
Simplex Valve & Meter Co. 
Wallace & Tiernan Inc. 
Chemists and Engineers: 
(See Professional Services) 
Chlorination Equipment: 
B-I-F Industries, Inc.—Builders 


Inc.—Proportion- 


B-I-F Industries, Inc.—Proportion- 
eers 

Precision Chemical Pump Corp. 

Wallace & Tiernan Inc. 


Chiorine Comparators: 
Klett Mfg. Co. 
Wallace & Tiernan Inc. 


Chlorine, Liquid: 

Jones Chemicals, Inc. 

Olin Mathieson Chemical Corp. 
Wallace & Tiernan Inc. 


Clamps and Sleeves, Pipe: 
— B. Clow & Sons 

resser Mfg. Div. 
Ludlow Valve Mfg. Co., Inc. 
Mueller Co. 
A. P. Smith Mfg. Co. 
Trinity Valley Iron & Steel Co. 


Clamps, Bell Joint: 

James B. Clow & Sons 

Dresser Mfg. Div. 

Clamps, Pipe Repair: 
James B. Clow & Sons 

Dresser Mfg. Div 

Trinity Valley Iron & Steel Co. 
Clarifiers: 

American Well Works 

Chain Belt Co. 

Cochrane Corp. 

Dorr-Oliver Inc. 

General! Filter Co. 

Graver Water Conditioning Co. 
Infilco Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 


completely against paint 


exclusives . . . “Special-Skil 
our own design paint roller . . 


age. . 
munity benefit. 


phone National Tank. 


CHerry 38-8694 


You Can’t Afford 
PAINT DAMAGE 


1. It Costs Money 
2. Endangers Your Citizens 


Only National Tank Maintenance Corp. 
“Special-Skil” Applicator crews protect you 


damage. 
crews use a special paint roller—designed 
and patented for us. Our crews use DRI- 
MIST long lasting paints. National Tank 
. and special 
long lasting DRI-MIST paints reduce dam- 
. cut cost. You and your ¢om- © 


Our Engineering Department will furnish 
an estimate on your water tank without 
cost or obligation. Write, wire or tele- 


NATIONAL TANK 
MAINTENANCE CORP. . 


_ 46}7 Crocker St. 
Des Moines, Iowa 


Our 


AMONG WATER WORKS MEN 


THE HEAVY-DUTY 


ELLIS 
PIPE CUTTER 


is BEST 


FOR CUTTING LARGE 
SIZES OF PIPE 


No. 01 Cuts Pipe 4” to 8” 
No. 1 Cuts Pipe 4” to 12” 


Write for circular and price list 
No. 40J on our complete line of 
pipe cutting tools. 


ELLIS « FORD MFG. CO. 
1100 Coolidge Rd. 
Birmingham, Michigan 


P.O. Box 308 
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Planting 1980 Profits 


Your financial success... your reve- 
nue and rate problems this year depend 
partly on the cost of replacing pipe 
buried long ago. 

So will it be in the year 1980... and 
2000. Your costs then will depend on 
the quality of the piping and planning 
you do today. . 

Look now to proven new materials: 
Tough, durable plastics. ..corrosion- 
proof, non-fouling plastics . . . pure, 
non-toxic plastics developed specifi- 
cally for water. 

And use all the experience you can 
find when applying these cost-saving 
materials ...experience in depth only 


Ace-Ite® , Ace Rivicior® 
and Ace Supplex® 
are approved 
for drinking water. 


American Hard Rubber Co. can offer. 


The first Ace plastic pipe was in- 
stalled over 50 years ago (hard rubber 
was the first plastic). Some of this pipe 
is still at work! Now seven types of 
Ace pipe are used by water and sewage 
utilities...led by Ace Riviclor®, Ace- 
Ite® and Ace Supplex® for chemical 
feed lines, water mains and service 
lines. Thousands of Ace rubber-lined 
treatment tanks, valves, pumps, fittings 
and molded parts are in use. We are 
also leading suppliers of hard rubber 
parts for water meters. 


Put this unparalleled water works 
experience to work for you. 


IE RUBBER & PLASTICS EQUIPMENT 
BY MERIC HARD RUBBER COMPANY 
nivision OF CORPORATION 


ACE ROAD + BUTLER, J. 
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Coagulant Aids: 
Hagan Chemicals & Controls, Inc. 
National Aluminate Corp. 


Condensers: 

Allis-Chalmers Mfg. 

United States Pipe’ & Co. 
Worthington Corp. 


Contractors, Water Supply: 
Layne & Bowler, Inc. 


Controllers, Liquid Level, 
Rate of Flow 

B-I-F Industries, Inc.—Builders 

Foxboro Co. 

General Filter Co. 

Simplex Valve & Meter Co. 

Sparling Meter Co. 


Copper Sheets: 
American Brass Co. 


Copper Sulfate: 
General Chemical 
Chemical Corp. 

Tennessee Corp. 


Corrosion Control: 

Calgon Co. 

National Aluminate 

Philadelphia Quartz C 

Southern Pipe Div. a ‘USS. Indus- 
tries 

Couplings, Flexible: 

DeLaval Steam Co. 

Dresser Mig. 

— Pipe Div. of U.S. Indus- 


E. ‘i Wachs Co. 


Covers, Vault: 
Ford Meter Box Co. 
E. H. Wachs Co. 


Desalinization Plants: 
Emhart Mfg. Co., Maxim Div. 


Diaphragms, Pump: 
Dorr-Oliver Inc. 


Engineers and Chemists: 
(See Professional Services) 


Evaporating Equipment: 
Emhart Mfg. Co., Maxim Div. 


Feedwater Treatment: 

B-I-F Industries, Inc. 
eers 

Calgon Co. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

National Aluminate Corp. 

Permutit Co. 


Ferric Sulfate: 
Tennessee Corp. 
Filter Materials: 
Anthracite Corp. 
Carborundum 
Dicalite Div. 
General Filter Co. 
Corp. 
onterey San 
Northern Gravel Bs, 
Permutit 
Stuart Corp. 


Filters, incl. Feedwater: 

B-I-F Industries, Inc.—Proportion- 
eers 

Dorr-Oliver Inc. 

Graver Water Conditioning Co. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Ross Valve Mfg. Co. 

Filtration Plant Equipment: 

B-LF Industries, Inc—Omege” 
-I-F Industries, Inc. 

Chain Belt Co 


Cochrane Corp. 
Filtration Equipment Corp. 


Div., Allied 


ADVERTISERS’ PRODUCTS 


General Filter Co. 
Valve Specialty 
Co. 
Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infilco Inc. 
Id Co. 


F. B. Leo 

Permutit Co. 

Roberts Filter Mfg. Co. 
Simplex Valve & Meter Co. 
Stuart Corp. 

Wallace & Tiernan Inc. 
Fittings, Copper Pipe: 
Dresser Mfg. Div. 

Hays Mfg. Co. 

Mueller Co. 

Fittings, Tees, Ells, etc.: 
American Cast Iron Pipe Co. 
James B. Clow & Sons 
Dresser Mfg. Div. 

M & H Valve & Fittings Co. 
Morgan Steel Products, Inc. 
— Pipe Div. of U.S. Indus- 


Trinity Valley Iron & Steel Co. 
United States Pipe & Foundry Co. 
R. D. Wood Co. 

Flocculating Equipment: 
Chain Belt Co 

Dorr-Oiiver Inc. 

General Filter Co. 

Graver Water Conditioning Co. 
Infilco Inc. 

F. B. Leo ~~ Co. 

Permutit 

Stuart 

Fluoride Chemicals: 

American Agricultural Chemica! Co. 
Olin Mathieson Chemical Corp. 
Tennessee Corp. 

Fluoride Feeders: 

B-I-F Industries, Inc.—Omega 
B-I-F Industries, Inc.—Proportion- 


eers 

Wallace & Tiernan Co., Inc. 

Furnaces: 

Jos. G. Pollard Co., Inc. 

Gages, Liquid Level: 

B-I-F Industries, Inc.—Builders 

Simplex Valve & Meter Co. 

Sparling Meter Co. 

Wallace & Tiernan Inc. 

Gages, Loss of Head, Pressure 
of Vacuum, Rate of Flow, 
Sand Expansion: 

B-I-F Inc.—Builders 

Foxboro C 

los. G. Poliard Co., Inc. 
implex Valve & Meter Co. 

Wallace & Tiernan Inc. 

Gasholdere: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 

Graver Tank & Mfg. Co. 

Hammond Iron Works 

Pittsburgh-Des Moines Steel Co. 

Gaskets, Rubber Packing: 

James B. Clow & Sons 

Johns-Manville Corp. 

Gates, Shear and Sluice: 

I Drainage & Metal Products, 
nc. 

Chapman Valve Mfg. Co. 

B. Clow & Sons 
ueller Co. 

R. D. Wood Co. 

Gears, Speed Reducing: 

DeLaval Steam Turbine Co. 

Worthington Corp. 

Glass Standards—Colorimetric 


Analysis Equipment: 
Klett Mfg. 
Wallace & Tiernan Inc. 
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Goosenecks (with or without 
Corporation Stops): 

James B. Clow & Sons 

Mueller 

Southern Pipe Div. of U.S. Indus- 
tries 

Hydrants; 

James B. Clow & Sons 

Darling Valve & Mfg. Co. 

M. Greenberg's Sons 

Kennedy Valve Mfg. Co. 


Ludlow Valve Mfg. Co., Inc. 
M & H Valve & Fittings Co. 
Mueller Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Hydrogen Ion Equipment: 

Photovolt Corp. 

Wallace & Tiernan Inc. 

Hypochlorite; see Calcium 
Hypochlorite; Sodium Hy- 
pochlorite 

Ion Exchange Materials: 

Chemical Process Co. 

Cochrane Corp. 

General Filter Co. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

National Aluminate Corp. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Rohm & vans Co. 

Iron, Pig 

teen’ Co. 

Iron Removal Plants: 

American Well 

Chain Belt 

Cochrane Corp. 

General Filter Co. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Ine. 

Jointing Materials: 

Johns-Manville Corp. 

Keasbey & Mattison Co. 

Leadite Co., Inc. 

Joints, Mechanical, Pipe: 

American Cast Iron Pipe Co. 

James B. Clow & Sons 

Dresser Mfg. Div. 

Southern Pipe Div. of U.S. Indus- 


tries 
Trinity Valley Iron & Steel Co. 
United States Pipe & Foundry Co. 
Wood Co. 

Leak Detectors: 

& Instrument Co. 
G. Pollard Co., Inc. 

a Slakers and Feeders: 

B-I-F Industries, Inc.—Omega 

Dorr-Oliver Inc. 

General Filter Co. 

Infilco Inc. 

Permutit Co. 

Wallace & Tiernan Inc. 

Locators, Pipe & Valve Box: 

Aqua Survey & Instrument Co. 

W. S. Darley & Co. 

Jos. G. Pollard Co., Inc. 

Magnetic Dipping Needles: 

Aqua Survey & Instrument Co. 

W. S. Darley & Co. 

Meter Boxee: 

Ford Meter Box Co. 

Pittsburgh Equitable Meter Div. 

Meter Meter Mle. Co Yokes: 

Badger Meter M: 

Dresser Mfg. 


{ 
by 
! 
: 
: 
Ford Meter Boz Co. 
Corp. 
: 
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UP-SIDE-DOWN WATER WELLS 


There is comfort in the knowledge that today’s exgineers and 
water works men are craftsmen thoroughly familiar with the 
water problem and its remedy. 

Extensive experiments are being made to control drought by 
producing artificial rainfall. ““‘Upside-down wells” are used in some 
areas with declining water tables, run-off surface water during 
peak rainfall being injected into the ground through wells. Waste 
of water through evaporation in some dry areas is as much as 
eight feet of water per year from reservoir sur- 
faces. Recent experiments in spreading a thin coat 
of cetyl alcohol on a water reservoir surface re- 
duced evaporation as much as 65%. Considerable 
progress is being made in research and experiments 
designed to remove salt from sea-water. 

It is no longer true that ‘‘much water goeth by 
the mill which the miller knoweth not of.’ Water 
works men know the facts of life so far as water is 
concerned, but they need public support. 


This series is an attempt to put into words some appreciation of the 
water works men of the United States. 


M:H VALVE 


AND FITTINGS COMPANY 
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Miia to 

Mueller Co. 

Neptune Meter C 

Pittsburgh Equitable Meter Div. 


Meter Reading and Record 


Books: 
Badger Meter Mfg. Co. 


Meter Testers: 

Badger Meter Mfg. Co. 

Ford Meter Box 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 


Meters, Domestic: 

Kadger Meter Mig. Co. 

Buffalo Meter Co. 

Calmet Meter Div., 
Corp. 

Gamon Meter Div., 
Corp. 

Hersey Se 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

B-I-F Industries, Inc.—Bvilders 

Foster Eng. Co. 

Simplex Valve & Meter Co. 

Sparling Meter Co. 


Meters, Industrial, 
cial: 

Badger Meter Mfg. Co. 

B-I-F Industries, 

Buffalo Meter Co. 

Burgess-Manning Co., 
struments Div. 

Calmet Meter Div., 


Worthington 
Worthington 


Commer- 


Penn In- 
Worthington 
Corp. 
Gamon Meter Div., Worthington 
Corp. 
Hersey Mfg. Co. 
Neptune Meter Co. 
Pittsburgh Equitable Meter Div. 
Simplex Valve & Meter Co. 
Sparling Meter Co. 
Mixing Equipment: 
Chain Belt Co. 
General Filter Co. 
F. B. Leopold Co. 
Motors, Electric: 
Allis-Chalmers Mfg. Co. 
Ideal Electric Co. 
Worthington Corp. 
Paints: 
Inertol Co., Inc. 
Koppers Co., Inc. 
Plastics & Coal Chemicals 
Allied Chemical Corp. 
Wilbur & Williams Co., Inc 
Pipe, Asbestos-Cement: 
Johns-Manville Corp. 
Keasbey & Mattison Co. 
Pipe, Brass: 
American Brass Co. 
Pipe, Cast Iron (and Fittings): 
Alabama Pipe Co. 
American Cast Iron Pipe Co. 
James B. Clow & Sons 
Trinity Valley Iron & Steel Co. 
United States Pipe & Foundry Co. 
R. D. Wood Co. 
Pipe, Cement Lined: 
American Cast Iron <a Co. 
James B. Clow & 
— Pipe Div. | U.S. Indus- 


United States a & Foundry Co. 
. D. Wood Co 


Div., 


American Pipe & Construction Co. 


ADVERTISERS’ PRODUCTS 


Lock Joint Co. 

Vulcan Co. 

Pipe, Copper: 

American Brass Co. 

Pipe, Plastic: 

American Hard Rubber Co. 

Morgan Steel Products, Inc. 

Orangeburg Mig. Co., Div. of The 
Flintkote Co. 

Pipe, Steei: 

Armce Drainage & Metal Products, 


Inc. 

Bethlehem Steel Co. 

Morgan Steel Products, Inc. 

Southern Pipe Div. of U.S. Indus- 
tries 

Pipe Cleaning Services: 

Centriline Corp. 

National Water Main Cleaning Co. 

Pipe Coatings and Linings: 

American Cast Iron Pipe Co. 

American Hard Rubber Co. 

Centriline Corp. 

Inertol Co., Inc. 

Koppers Co., Inc. 

Plastics & Coal Chemicals Div., 
Allied Chemical 

Reilly Tar & Chemica 

Shell Chemical Corp. 

Southern Pipe Div. of U.S. Indus- 
tries 

Wilbur & Williams Co., Inc. 

Pipe Cutters: 

James B. Clow & Sons 

Ellis & Ford Mfg. Co. 

Pilot Mig. Co. 

Jos. G. Pollard Co., 

A. P. Smith Mfg. Co 

E. H. Wachs Co. 

Pipe Jointing Materials; 
Jointing Materials 

Pipe L 
Pipe 

Plugs, Removeble: 

James B. Clow & Sons 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co. 

Potassium Permanganate: 

Carus Chemical Co. 

Pressure Regulators: 

Allis- Mfg. Co. 

Foster Eng. 

Golden- Ad Valve Specialty Co. 

Mueller Co 

Ross Valve Mfg. Co. 

Pumps, Boiler Feed: 

DeLaval Steam Turbine Co. 

Pumps, Centrifugal: 

Allis-Chalmers Mfg. Co. 

American Well Works 

DeLaval Steam Turbine Co. 

Peerless Pump Div. 

C. H. Wheeler Mfg. Co. 

Pumps, Chemical Feed: 

B-I-F Industries, Inc.—Proportion- 


eers 
Precision Chemical Pump Corp. 
Wallace & Tiernan Inc. 
Pumps, Deep Well: 
American Well Works 

Layne & Bowler, Inc. 

Peerless Pump Div. 

Pumps, Diaphragm: 
Dorr-Oliver Inc. 

W. S. Rockwell Co. 

Wallace & Tiernan Inc. 
Pumps, Hydrant: 

W. S. Darley & Co. 

Jos. G. Pollard Co., inc. 
Pumps, Hydraulic Booster: 
Peerless 

Ross Valve Mig. Co. 


Corp. 


Inc. 


see I 8, 
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Pumps 

Allis- Fo rs Mig. Co. 

DeLaval Steam Turbine Co. 

Peeriess Pump Div. 

C. H. Wheeler Mfg. Co. 

Pumps, Sump: 

DeLava!l Steam Turbine Co. 

Peerless Pump Div. 

C. H. Wheeler Mfg. Co. 

Pumps, Turbine: 

DeLaval Steam Turbine Co. 

Fiese & Firstenberger 

Layne & Bowler, Inc. 

Peerless Pump Div. 

Recorders, Gas Density, CO,, 
ete.: 

Permutit Co. 

Wallace & Tiernan Inc. 

Recording Instruments: 

B-I-F Industries, Inc.—Builders 

Simplex Valve & Meter Co. 

Sparling Meter Co. 

Wallace & Tiernan Inc. 

Reservoirs, Steel: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co: 

Graver Tank & Mfg. Co. 

Hammond Iron Works 

Pittsburgh-Des Moines Steel Co. 

Sand Expansion Gages; 
Gages 

Sleeves: see Clamps 

Sleeves and Valves, Tapping: 

James B. Clow & Sons 

Ludlow Valve Mfg. Co. 

M & H Valve & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

Sludge Blanket Equipment: 

Cochrane Corp. 

General Filter Co. 

Graver Water Conditioning Co. 

Infilco Inc. 

Permutit Co. 

Sodium Aluminate: 

National Aluminate Corp. 

Sodium Chloride: 

International Salt Co., 

Sodium Fluoride: 

American Agricultural Chemica! Co. 

Sodium Hex taphosphate: 

Calgon Co. 

Sodium Hypochlorite: 

Jones Chemicals, Inc. 

Wallace & Tiernan Inc. 

Sodium Silicate: 

Philadelphia Quartz Co. 

Sodium Silicofluoride: 

American Agricultural Chemical Co. 

Tennessee Corp. 

Softeners: 

Cochrane Corp. 

Dorr-Oliver Inc. 

General Filter Co. 

Graver Water Conditioning Co. 

Hungerford & Terry, le 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Softening Chemicals and Com- 
pounds: 

Calgon Co. 

General Filter Co. 

International Salt Co., Inc. 

National Aluminate Corp. 

Permutit Co. 

Tennessee Corp. 

Standpipes, Steel: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 

Graver Tank & Mfg. Co. 


Inc. 
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CONTROLS 


TUBERCULATION 


Tuberculation cuts down flow capac- 
ities . . . raises pumping power re- 
quirements . . . steps up costs. Calgon 
provides the simple, economical way 
to control this costly corrosion. 
Calgon treatment is particularly 
effective after mechanical main 
cleaning because of its fast film- 
forming ability. Protection for freshly 
scoured metal surfaces is quickly 


built up and easily maintained. 
Calgon treatment is inexpensive—a 
few ppm control tuberculation and 
other corrosion problems as well. 

A letter or phone call will bring 
you more information on the many 
ways in which Calgon can help. Or, 
an experienced Calgon engineer will 
be glad to make detailed recommen- 
dations on your specific problem. 


CALGON comeany 


DIVISION OF HAGAN CHEMICALS 4 CONTROLS, INC 


HAGAN BUILDING, PITTSBURGH 30, PA. 


in Canada: Hagan Corporation (Canada) Limited, Toronto 
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Hammond Iron Works 
Pittsburgh-Des Moines Steel Co. 
Steel Plate Construction: 
Bethlehem Steel Co. 
Chicago Bridge & 
Graver Tank & Mig. 
Hammond Iron Woks” 
Morgan Steel Products, Inc. 
Pittsburgh-Des Moines Steel Co. 
Stops, Curb and Corporation: 
Ford Meter Box Co. 
Hays Co. 
Mueller Co. 
Storage Tanks: see Tanks 
Strainers, Suction: 
= B. Clow & Sons 

D. Wood Co. 
Surface Wash Equipment: 
Golden-Anderson Valve Specialty 


Co. 
Permutit Co. 
Swimming Pool Sterilization: 
B-I-F Industries, Inc.—Builders 
B-1-F Industries, Inc.—-Omega 
B-I-F Industries, Inc.—Proportion- 
eers 
Wallace & Tiernan Inc. 
Tank Painting and Repair: 
Koppers Co., Inc. 
National Tank Maintenance Corp. 
Taylor iron Works 
Wilbur & Williams Co., Inc. 
Tanks, Prestressed Concrete: 
Preload Co., Inc. 
Tanks, Steel: 
Bethlehem Steel Co. 
Chicago Bridge & Iron Co. 
Graver Tank & Mfg. Co. 
Hammond Iron Works 
Morgan Steel Products, Inc. 
Pittsburgh-Des Moines Steel Co. 
Taylor Iron Works 
Tapping-Drilling Machines: 
Hays Mig. Co 
Mueller 
A. P. Smith Mfg. Co. 
Tapping Machines, Corp.: 
Hays Mfg. Co. 
Mueller Co. 
Taste and Odor Removal: 
B-I-F Industries, Inc.—Builders 
B-I-F Industries, Inc.—Proportion- 
eers 
General Filter Co. 
Graver Water Conditioning Co. 
Industrial Chemical Sales Div. 
Permutit Co. 
Wallace & Tiernan Inc. 
Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations) : 
Wallace & Tiernan Inc. 
Turbines, Steam: 
Allis-Chalmers Mfg. Co. 
DeLaval Steam Turbine Co. 
Turbines, Water: 
DeLaval Steam Turbine Co. 
Valve Boxes: 
ames B. Clow & Sons 
‘ord Meter Box Co. 
Ludlow Valve Mfg. Co., Inc. 
M & H Valve & Fittings Co. 
Mueller Co. 
A. P. Smith Mfg. Co. 
ad Valley Iron & Steel Co. 
Wood Co. 


Machines: 
Mueller Co. 
A. P. Smith Mfg. Co. 


ADVERTISERS’ PRODUCTS 


Valves, Altitude: 
Mfg. Co., Hydraulic 


Valve ity Co. 
W. S. Rockwell Co. wr 
Ross Valve Mfg. Co., Inc. 
Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 
Allis-Chalmers Mfg. Co., Hydraulic 


Div. 
B-I-F Industries, Inc.—Builders 
Chapman jis. Co. 
James B. & Sons 
DeZurik corp" 
Kennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co., Inc. 
M & H Valve & ittings Co. 


Mueller Co. 

Pelton Div., Baldwin-Lima-Hamil- 
ton 

Henry Pratt Co. 
S. Rockwell Co. 

R. D. Wood Co. 

Valves, Detector Check: 

Hersey Mfg. Co. 


Valves, Electrically Operated: 
Allis-Chalmers Mfg. Co., Hydraulic 
Di 


Iv. 

B-I-F Industries, Inc.—Builders 

Chapman Valve Mfg. Co. 

James B. Clow & Sons 

Darling Valve & Mfg. Co. 

Golden-Anderson V ave Specialty Co. 

Kennedy Valve Mfg. Co. 

Ludlow Valve Mfg. Co., Inc. 

M & H Valve & Fittings Co. 

Mueller Co. 

Henry Pratt Co. 

W. S. Rockwell Co. 

A. P. Smith Mfg. Co. 

Valves, Float: 

James B. Clow & Sons 

Golden-Anderson Valve Specialty Co. 

Henry Pratt Co. 

W. S. Rockwell Co. 

Ross Valve Mfg. Co., Inc. 

Valves, Gate: 

Chapman Valve Mfg. Co. 

James B. Clow & Sons 

Darling Valve & Mfg. Co. 

Dresser Mfg. Div. 

Kennedy Valve Mfg. Co. 

Ludlow Valve Mfg. Co., Inc. 

M & H Valve & Fittings Co. 

Mueller Co. 

W. S. Rockwell Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Valves, Hydraulically Oper- 
at 

Allis- Chalmers Mfg. Co., Hydraulic 
iv 


I 
B-I-F Industries, Inc.—Builders 
Chapman Valve Mfg. Co. 
James B. Clow & Sons 
Darling Valve & Mfg. Co. 
en-Anderson ve ty 
Kennedy Valve Mfg. C 
F. B. Leopold Co. 
Ludlow Valve Mfg. Co., Inc. 
M & H Valve & Fittings Co. 
Mueller Co. 
Pelton Div., 
ton 
Henry Pratt Co. 
W. S. Rockwell Co. 
A. P. Smith Mfg. Co. 
R. D. Wood Co. 


Baldwin-Lima-Hamil- 
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Valves, Large Diameter: 

Allis-Chalmers Mfg. Co., Hydraulic 
iv. 

Chapman Valve Mfg. Co. 

James B. Clow & a. 

Darling Valve & Mfg. 

Golden-Anderson V ~ Co. 

Kennedy Valve Mfg. Co. 

Ludlow Valve Mfg. Co., Inc. 

M & H Valve & Fittings Co. 

Mueller Co. 

Pelton Div., Baldwin-Lima-Hamil- 
ton 

Henry Pratt Co. 

W. S. Rockwell Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Valves, 

halmers Mfg. Co., Hydraulic 
div. 

DeZurik Corp. 

Foster Eng. Co. 

Golden-Anderson Valve Specialty Co. 

Mueller Co. 

Henry Pratt Co. 

W. S. Rockwell Co. 

Ross Valve Mfg. Co. 

Valves, Swing Check: 

Chapman Valve Mfg. Co. 

James B. Clow & 

Darling Valve & Mfg. 

Golden-Anderson V alve Spaciety Co 

Ludlow Valve Inc. 

M & H Valve & ittings Co. 

Mueller Co. 

W. S. Rockwell Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Venturi Tubes: 

B-I-F Industries, Inc.—Builders 

Simplex Valve & Meter Co. 

Waterproofing: 

Inertol Co., Inc. 

Koppers Co., Inc. 

Plastics & Coal Chemicals Div., 
Allied Chemical Corp. 

Wilbur & Williams Co., Inc. 

Water Softening Plants; see 
Softeners 

Water Supply Contractors: 

Layne & Bowler, Inc. 

Water Testing Apparatus: 

LaMotte Chem. Products Co. 

Wallace & Tiernan Inc. 

Water Treatment Plants: 

American Well Works 

Chain Belt Co. 

Chicago ya & Iron Co. 

Dorr-Oliver 

General Co. 

Graver Water Conditioning Co. 

Hammond Iron Works 

Hungerford & Terry,’ Inc. 

Infilco Inc. 

Permutit Co. 

Pittsburgh-Des Moines Steel Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Inc. 

Well Drilling Contractors: 

Layne & Bowler, Inc. 

Well Reconditioning 
Formation Testing: 

Halliburton Oil Well Cementing Co. 

Layne & Bowler, Inc. 

Wrenches, Ratchet: 

Dresser Mfg. Div. 

Zeolite: see lon Exchange 
Materials 


A complete Buyers’ Guide to all water works products and 
services offered by AWWA Associate Members appears in the 
1959 AWWA Directory. 
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FORT LAUDERDALE «ST. PETERSBURG « FORT MYERS NAPLES « GAINESVILLE + “MARINELAND” (ST. 
WEST POINT + MARION JACKSONVILLE EVANSTON MOLINE GRANITE CITY VANDALIA + MATTOON + ALTON « FR 
STREATOR + EAST ST. LOUIS WILLIAMSON COUNTY INDIANAPOLIS BEDFORD + GENERAL MOTORS (INDIANAPOL 
RICHMOND « COUNCIL BLUFFS © CENTERVILLE » DAVENPORT » DUBUQUE « CRESTON + HUMESION » WEST DES MOINE 
OSAGE ‘CITY + BELOIT» GRENOLA + KANSAS CITY + ATCHISON + ELLSWORTH MANHATTAN HAYS « TOPEKA OLAT 
WICHITA ALTAMONT LAWRENCE « MORRIS « ST. PAUL FT. SCOTT EUREKA DESOTO LAWRENCE + RUBBER RES 
PRINCETON OWENSBORO + HOPKINSVILLE LEXINGTON» U.S. ARMY (FORT CAMPBELL)° JEFFERSON COUNTY 
BELLE CHASSE« LAKE CHARLES SHREVEPORT (CROSS LAKE PLANT) « DRIA EMPIRE KAISER ALUMINUM 
KAISER ALUMINUM CO. (CHALMETTE) SHREVEPORT METAM MARRERO » LOGANSPORT 
De YPSILANTI + FILER 


REDO RUBBER RESERVE (BORGER) + SYNTHETIC RUBBER P| 
PHARR « MONTE ALTO+ BROWNSVILLE DONNA SAN FORT WORTH LLANA+ MARSHALL 
ELECTRA SWEETWATER WICHITA FALLS « WESLACO © PORT ARTHUR SAN BEN) 
HOUSTON « STAMFORD « RIVER OAKS WACO RIG Th. / GULF OIL CORP. (WEST PORT ARTHUR) SP 
EAGLE PASS« PHILLIPS CHEMICAL CO. (HOUSTON) NEAT HERFORD INDUSTRIAL FILTER CO. (HOUSTOF 
PARK NORFOLK « PORTSMOUTH AMERICAN CORP. (FREDERICKSBURG) AMERICAN VISCOSE 
- NEWPORT NEWS « WHEELING « MATEWAN + CHARLESTON « WEIRTON « AMHERST COAL CO. (LUNDSDALE)« MT. HO! 
“MOOREFIELD LOGAN MONONGAH « RICHWOOD « FAIRMONT « KINGWOOD NORTH FORK « PHILLIP! NITRO « RIPLE 


Again on the growing Leopold list ... DETROIT 


Based on Four Years of Proven Performance... 
DETROIT EXPANDS WITH LEOPOLD 


The 200 MGD addition to the Spring- 
wells Station in the Detroit water 
system will increase the maximum day 
filter plant capacity of this plant from 
340 MGD to 540 MGD in a multi- 
million dollar expansion program. 
Leopold glazed tile filter bottoms were 
chosen for this project as a result of 
their proven performance in the North- 
east Station, where they were placed in 
operation in 1955. 

Made of de-aired fire clay—vitrified 
and salt glazed, the Leopold filter bot- 
tom can’t be matched for dependabie, 
economic service. Individual Leopold 
blocks can’t corrode or absorb water . . . 


are acid and alkali resistant . . . not 
subject to tuberculation . . . provide 
equal filtration and uniform wash dis- 
tribution. For modernization or new 
construction, consider the long term 
economy and performance offered only 
by Leopold filter bottoms. Write today 
for complete information. 


F. B. LEOPOLD CO., INC. 
ZELIENOPLE, PA. 
Exclusive Cangdian Representative: W. J. Westaway, Lid., Hamilton, Ont. 


Leopo/y 


GLAZED TILE FILTER BOTTOMS 
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| EVANS CITY + TARENTU COUNTY EDGEFIELD © WALHALLA MOBRIDGE: CLARK 
SEVIERVILLE FRAYSER PHAVEN « JEFFERSON CITY « SEWANEE « HARRIMAN HUNTINGD 


PRESENTING THE NEW 1” SIZE 
ROCKWELL SEALED REGISTER METER 


Another Milestone in Magnetic 
Metering. Now you can meter 1” serv- 
ices with the same exclusive advan- 
tages proved nationwide by thousands 
of smaller size Rockwell Sealed Register 
meters. These include a powerful mag- 
netic drive which eliminates all need for 
a stuffing box—a hermetically sealed 
register that never fogs or corrodes and 
is always easy to read—a construction 
that’s easy and economical to repair 
. . . a construction in which only two 
parts operate in water. 

The larger the meter size, the greater 
the opportunity for revenue loss 
through faulty performance; the more 
costly become repairs and meter shop 

operations. That’s why Rockwell has 


invested heavily to extend the Sealed 
Register meter line. Never in history 
has there been a meter design which 
required so littie maintenance and never 
one that exactly suited the needs ex- 
pressed by practical water works oper- 
ating men. Just try thern and see. Write 
to Rockwell Manufacturing Company, 
Pittsburgh 8, Pennsylvania. 


SEALED REGISTER METERS 


another fine product by 


ROCKWEL 
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IN WATER 
TREATMENT, TOO... 


PERFORMANCE 
DEPENDS ON 
MATCHED EQUIPMENT 


A violin bow can coax sweet music out ofa fiddle, but not 

even a sour note from a clarinet. In music, as in water 
treatment, good performance demands correct choice of 
equipment, matched to the particular job it was designed to do. 
Because no two water treatment problems are exactly alike, 
Dorr-Oliver offers a variety of equipment units and methods that 
provides maximum scope in designing to meet individual 
needs. The efficiency of this equipment is being demonstrated 
in thousands of modern plants throughout the world. Every 
day, over 8%2 billion gallons of water are treated by Dorr-Oliver 
equipment. If you would like more information on the complete 
line of Dorr-Oliver water treatment, write to Dorr-Oliver 
Incorporated, Stamford, Connecticut, for a copy of Bulletin 9141. 


“DORR-OLIVER 


WORLD-WIDE RESEARCH + ENGINEERING * EQUIPMENT 


DORR PRE-SEDIMENTATION THICKENERS © DORR FLASH MIXER © DORRCO SLAKER * DORRCO FLOCCULATOR © DORR SIFEED CLARIFIER © 
DORRCO SQUAREX CLARIFIER * DORRCO MONORAKE © DORRCO CLARIFLOCCULATOR * DORRCO HYDRO-TREATOR * DORRCO ALDRICH PERI 
FILTER SYSTEM © DORR SLUDGE THICKENER * DORRCO HYDRO-SOFTENER * DORRCLONE DESANDING SYSTEM * DORPCO SLUDGE PUMPS 
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Directly supporting the industry’s advancement program 


Johns-Manville brings you an entirely 
new concept of evaluating your community’s needs . . . 


N ew! 84-page book tells you how to get 
better water service for your community ! 


Gives unique step-by-step method for water 
service evaluation and trouble-spotting. 


Uses case histories to show how improved 
water service can benefit your community. 


Tells how to make your community want — 
and approve — water system improvements. 


**PRICELESS WATER ... it’s your business” 
is written expressly for water utility man- 
agers, engineers, public officials—all 
those business and community leaders 
who are alert to the basic contribution 
good water makes to the life and eco- 
nomic well-being of a community. 

The-result of months of study, plan- 
ning and research—“*PRICELESS WATER” 
is edited in four sections: 

Section One, ‘‘How good water sery- 
ice benefits your community,’’ gives you 
needed “ammunition” to convince the 
most skeptical of the many advantages 
of good water service. It shows how im- 
proved water service affects property val- 
ues and insurance rates. How an efficient 
water system will attract business. How 
a poor system turns it away! This section 
tells how entire communities have bene- 
fited by water improvements. 

Section Two, ‘‘How to evaluate your 
water system,”’ is edited for water and 
town planning officials. It is a new, step- 


obligation a copy of the 


--ge--- JOHNS-MANVILLE —----- 


BOX 14, JA, NEW YORK 16, N.Y. 


* Please send me without | Name 


by-step method 

for water service Las 
evaluation. It 
shows how 
you can 
quickly and 
easily evalu- 
ate the effi- 
ciency of 
everything from corm- 
munity water supply, treatment and 
distribution to metering, staff facilities 
and operations. 


Section Three, ‘‘How to turn evalu- 
ation into improved water service,’’ tells 
when a preliminary engineering survey is 
needed. When and how to retain a con- 
sulting engineer. How to use his report to 
get action. Fiscal agents, and when and 
how to use them. Also contains a helpful 
explanation of various financing methods. 


Section Four, ‘‘Arousing the public 
to action,”’ is an, easy-to-follow, success- 
proven handbook on public relations. It 
tellshowasoundly conceived PR program 
can sell your community on water service. 


In short, ‘“‘PRicELESS WATER” is the 
hard-hitting tool you need to get your 
community the improved water j'ai 
service it needs. Send the cou- } 
pon for it now! ul 


new 84-page water | Title 
advancement brochure Addeces 


“PRICELESS WATER . 
ia d it’s your business.” City 


Zone State 
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